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THE NATURE OF THE HETEROPHILIC ANTIBODIES 
IN INFECTIOUS MONONUCLEOSIS. I* 


I. DAVIDSOHN anp PHOEBE H. WALKER 
From the Pathological Laboratories of the Mount Sinai Hospital, Chicago, Illinois 


After the occurrence of an increased titer of agglutinins and of 
hemolysins for erythrocytes of sheep in infectious mononucleosis 
became firmly established, three problems presented themselves 
for investigation: (a) The nature of the antibodies, (b) Their 
relation to the antibodies that are found in serum disease and (c) 
Separation from true infectious mononucleosis of cases that re- 
semble it clinically and hematologically, and sometimes even 
serologically. 

From the fact that the so-called Forssman heterophilic antigen 
is known to produce in the rabbit and in man hemolysins and 
agglutinins against the erythrocytes of the sheep and that the 
antibodies found in serum disease were interpreted as being of the 
Forssman heterophilic type, it was assumed by most of the recent 
writers on the serological aspects of infectious mononucleosis that 
the antibodies in the latter disease are also of the Forssman heter- 
ophilic type. To a student of the heterophilic immunological 
reactions, it is apparent that the term “‘heterophilic antigens and 
antibodies” is not synonymous with the term ‘“‘Forssman antigens 
and antibodies,” that the latter represent merely a special sub- 
group within the large number of the heterophilic complexes. 
Heterophilic antibodies could be defined as antibodies that have 
the ability to react with antigens that are apparently entirely 
unrelated to those that stimulated their production. Hetero- 
philic antigens could be defined, from the above, as antigens cap- 
able of stimulating the production of such antibodies. The 
Forssman antibodies represent the special case of heterophilic 


* Read before the Fourteenth Annual Convention of the American Society 
of Clinical Pathologists held at Atlantic City, June 7 to 9, 1935. 
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antibodies that react with the erythrocytes of the sheep on the one 
hand, and with the heterophilic antigen of the guinea pig tissues 
on the other. There are other sub-groups of heterophilic antigens 
and antibodies, for example, antibodies that react with human 
erythrocytes and are produced in the goat by the inoculation of 
dysentery bacilli. 

It was suggested recently‘ that it may help to clarify the con- 
fusion if the term ‘‘Forssman complex”’ be used for the antigenic 
substance contained in the tissues of the guinea pig and of the 
other animals known to belong to the guinea pig group which, 
when injected into a host like a rabbit or into another species be- 
longing to the rabbit group, produce antibodies against erythro- 
cytes of sheep. The other complex that was mentioned, the one 
consisting of dysentery bacilli, of human red blood cells, and of 
the host, the goat, could be referred to by the name of its dis- 
coverer as the ‘Eisler complex.’’ For further discussion the 
reader is referred to an earlier paper.’ 

It is very interesting that the solution of the problem of the 
nature of the heterophilic antibodies in infectious mononucleosis 
was attempted simultaneously, and apparently independently of 
each other, in three different laboratories. C. A. Stuart and 
associates’ :* noted that while the agglutinins for erythrocytes of 
sheep were readily removed by raw and boiled erythrocytes of 
sheep, they were only very slightly absorbed by different tissues 
of the guinea pig. They concluded that the antibodies, while 
heterophilic in nature, are not of the Forssman heterophilic type. 
Bailey and Raffel! treated the serums of patients with infectious 
mononucleosis with a large variety of antigens and found that, 
of the known carriers of the Forssman heterophilic antigen, only 
the erythrocytes of sheep removed the agglutinins for this animal’s 
erythrocytes thoroughly, that the kidney of the horse and some 
strains of Cl. Welchii did it less effectively, and that the tissues of 
the guinea pig and of other members of the guinea pig group failed 
to do it altogether. On the other hand, boiled erythrocytes of 
the ox showed a very high affinity for the heterophilic antibodies 
in the serum of patients with infectious mononucleosis. They 
concluded that the heterophilic antibodies in infectious mononu- 
cleosis are not of the heterophilic or Forssman type. 
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This study includes: (a) eleven cases of horse serum disease 
due to injections of plain horse serum, of diphtheria antitoxin, of 
antimeningococcic serum, and of scarlet fever streptococcus anti- 
toxin; (b) seven cases of infectious mononucleosis; (c) two border- 
line cases which resembled infectious mononucleosis clinically and 
hematologically; and (d) a series of normal controls with a nega- 
tive history as to infectious mononucleosis and serum injections. 

Our studies of the relation of the erythrocytes of the ox to the 
antibodies in infectious mononucleosis and in serum disease will 
be reported separately. 


TECHNIC OF ABSORPTIONS 


The serums were inactivated for 30 minutes at 56°C. They were absorbed 
one or more times with suspensions of the kidneys of the guinea pig, the rabbit, 
and the horse, and with the erythrocytes of the sheep The kidneys were kept 
frozen in the refrigerator until needed. They were then permitted to thaw out 
and were washed repeatedly in a physiological solution of sodium chloride until 
the washings were free of blood. They were mashed into a fine pulp and were 
used for adsorption as a 20 per cent suspension. The erythrocytes of the sheep 
were washed three times, packed well, and used for adsorption as a 20 per cent 
suspension. 

To a volume of undiluted inactivated serum one and one-half volumes of the 
tissue or of the suspension of erythrocytes were added. The mixtures were kept 
at room temperature for 1 hour and were shaken vigorously at intervals of 15 
minutes. They were then centrifuged, and the clear supernatant serum was 
transferred to other test tubes. A quantity of the serum sufficient for the vari- 
ous titrations was removed, and a second absorption was carried out by treating 
the balance of the serum with an equal amount of the suspensions. The further 
absorptions were carried out in a similar manner. The effect of the repeated 
absorptions upon the dilution of the serum was taken into consideration. 


TECHNIC OF TITRATIONS 


Hemolysins and agglutinins for the erythrocytes of the sheep were studied 
before and after absorption. The titers of the hemolysins following absorption 
were occasionally difficult to determine, due to interference by the anticomple- 
mentary effect of the tissue suspensions. However, the results were parallel 
to those obtained for the agglutinins. For the sake of simplicity only the 
latter are tabulated. 

Serum dilutions varying from 1:2.5 were set up for the test and 0.1 cc. of a 
2 per cent suspension of washed sheep cells was added. The tubes were left at 
room temperature for one hour and then in the ice-box overnight. The test 
tubes were shaken vigorously until the sediment of the cells became suspended. 
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The reading was done with the low power of the microscope (32 mm. objective). 
The titers as they are recorded in the tables represent the so-called one plus 
reading, and signify distinctly microscopically discernible clumping. (For 
details of technic see Davidsohn.*‘) 


C. A. Stuart and associates* recently emphasized that the 
differences in the dilutions of serum that are recorded in the 
publications of various authors make it very difficult and even 
impossible to compare titers with each other. Most of these 


TABLE 1 
TABLE OF DILUTIONS 
TEST TUBE SERUM DILUTION pagal AMOUNT OF SERUM 
ce. cc. 

1 1:2.5 1:3.5 | 

2 1:5 137 .05 

3 1:10 1:14 025 

4 1:20 1:28 .0125 

5 1:40 1:56 .00625 

6 1:80 1:112 .003125 

7 1:160 1:224 .001563 

8 1:320 1:448 .000781 

9 1:640 1:896 .000390 
10 1:1280 1:1792 .000195 
11 1:2560 1:3584 .000098 
12 1:5120 1:7168 .000049 
13 1:10240 1:14836 .000024 
14 1:20480 1:28672 .000012 
15 1:40960 1:57344 .000006 
16 1:81920 1:114688 .000003 


difficulties could be eliminated by reporting titers in terms of 
final dilutions. That would make the results of various writers 
more easily comparable. We heartily endorse the suggestion of 
Stuart and associates, and we followed it in this paper. 

The second column of table 1 shows the dilution of the serum 
before the addition of other reagents (erythrocytes, et cetera). 
That dilution is commonly reported as the titer. The third 
column expresses the true or final dilution of the serum, after the 
addition of the other reagents. The titers in this paper are ex- 
pressed in terms of the final dilution. The table will enable 
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those who are interested to convert the titers of the previous 
publications on this subject by Davidsohn.** The final column 
gives the actual amounts of the serum in each test tube. 

Table 2 shows the results of the absorption of six serums of 
normal controls. They were especially selected among those 
with higher titers of agglutinins for the erythrocytes of the sheep. 
The effect of absorption is estimated in terms of percentages of 
absorbed antibodies. If the antibodies were left intact, the 
percentage of absorption equals zero; if they were removed com- 
pletely, the absorption equals 100 per cent, with all gradations 


TABLE 2 
SERUM OF NoRMAL INDIVIDUALS 
PERCENTAGE OF ABSORPTION OF AGGLUTININS FOR THE 
ERYTHROCYTES OF THE SHEEP 

case NuMBER | TITER BEFORE After first absorption with 

Erythrocytes Kidney of 
of sheep Guinea pig Rabbit Horse 
1939 14 50 100 50 100 
1936 28 100 100 75 100 
2029 14 100 100 100 100 
2101 28 100 100 50 100 
2122 14 100 100 0 100 
2256 14 100 100 0 100 
Average..... 19 92 100 46 100 


between these two extremes. The table shows at the bottom the 
averages of the preliminary titers and of the percentages of the 
absorbed antibody. The result of the treatment with the kidney 
of the rabbit shows the effect of the nonspecific absorption and 
should be subtracted in the evaluation of the effects of absorption 
by the other antigens. The effect of the nonspecific absorption 
by the rabbit tissue varied from zero to 100 per cent, and its 
average was 46 per cent. The two other antigens were about 
equal to each other in their effect. That finding is in agreement 
with the well established Forssman heterophilic nature of the 
natural antibodies against sheep cells in the normal serums. 
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Table 3 shows the effect of absorption of the serum from patients 
with horse serum disease. 

Due to insufficient quantities of serum in some of the cases, not 
all absorptions could be carried out with each serum. The ab- 
sorption of the serums of patients with serum disease shows a 
similar effect of the kidneys of the horse and the guinea pig, and 
of the sheep cells, as in the case of normal serums. The differ- 
ences are accounted for by the higher titers, as evidenced in case 


TABLE 3 
Bioop SERUM OF PATIENTS WITH SERUM DISEASE 


x, PERCENTAGE OF ABSORPTION OF AGGLUTININS FOR THE ERYTHROCYTES OF THE 
° SHEEP 
5 After first absorption After second reabsorp- | After third reabsorption 
5 wit tion with with 
a z | 8 Kidney of 8 Kidney of 8 Kidney of 
27 448; 92 | 92 100 
28 896) 100 | 98 99 
33 448; 92) 94 100 | 98 
34 3584; 98 | 99 | 94 97 |100 | 99.6/98 99 98; 100 
36 1792} 94) 94] 75 94 | 98 | 97 |87.5) 98) 100; 98] 94] 100 
4 448} 94) 98 | 87.5) 87.5) 97 97) 100 94) 100 
12 112} 95} 100} O | 97 | 87.5 50 100} 100 50 
13 112} 100 | 100 | 50 | 97 75 100 75 
21 224, 97 | 94175 | 87.5/100 {100 (87.5) 94 100} 390 
47 56} 100 | 100 | 50 =| 87.5 75 100 100 
1 28) 100 | 100 | 50 {1 50 100 
Average.| 741) 97 | 97 60 | 93 | 98 | 99 /76 98; 100 | 98] 89} 100 


1, where the absorptions were as complete as in the normal 
serums, and in cases 7, 12, and 13, where the effect of the absorp- 
tion was approximately complete in spite of the moderately 
elevated titers. The effect of the absorption with the kidney of 
the rabbit is more pronounced than in normal serum. 

Table 4 shows striking differences in the effect of the absorption 
by the various tissues. The nonspecific absorption by the kid- 
ney of the rabbit is less marked than in the cases with serum 
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disease. The striking finding is the obvious failure of the kid- 
ney of the guinea pig to absorb specifically the agglutinins for 
the sheep cells. The differences between the effect of the absorp- 
tion by the kidney of the rabbit and the guinea pig kidney, which 
is considered the classical carrier of the Forssman antigen, are 
negligible and within the range of experimental error. This 
confirms the findings of Stuart and associates and of Bailey and 
Raffel. The ability of the kidney of the horse to absorb the 
agglutinins for sheep cells was close to that of the sheep cells in 
the first absorption and became equal to it after the second ab- 
sorption. That result is somewhat in variance with the report 
of Bailey and Raffel because it shows that when a sufficient num- 
ber of absorptions is carried out, the effect of the absorption with 
the kidney of the horse becomes equally as complete as that with 
the sheep cells. The differences are fully explained by variations 
in the avidity of absorption. The result conclusively establishes 
that the antibodies in infectious mononucleosis are heterophilic 
in nature but that they are not of the Forssman type. 

Table 5 brings out the differences between cases with infectious 
mononucleosis on the one hand, and normal controls and those 
with serum disease on the other. Particularly instructive is the 
behavior of cases 36 and 11, because both had the same titers. 

The differences are further emphasized in table 6 which com- 
pares the averages obtained from the second, third and fourth 
tables. 

Table 7 presents the results of absorptions in two cases with the 
clinical picture somewhat resembling infectious mononucleosis, 
and with blood findings very similar to those commonly seen in 
that disease. In the first case the titer of agglutinins for erythro- 
cytes of sheep was below the level which we consider as indicative 
of infectious mononucleosis, and that diagnosis could be elimi- 
nated on that account, but the titer in the second case was of a 
level which we consider as borderline.*?* The absorption with 
the kidney of the guinea pig eliminated the diagnosis of infectious 
mononucleosis without any doubt. We believe that such an 
absorption test may help to exclude infectious mononucleosis in 
similar and not at all rare cases. 
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Our results, together with those of Bailey, demonstrate for the 
first time the existence of a common heterophilic antigen which is 
not identical with the Forssman antigen, in the erythrocytes of 
the sheep and in the kidney of the horse. This antigen reacts with 
varying degrees of avidity with the heterophilic antibodies in the 
serum of patients with infectious mononucleosis. 


TABLE 7 


BLoop SERUM OF PATIENTS WITH SYMPTOMS AND A BLoop PicruRE RESEMBLING 
INFECTIOUS MONONUCLEOSIS 


S PERCENTAGE OF ABSORPTION OF AGGLUTININS FOR ERYTHROCYTES OF THE SHEEP 

& | After first absorption with After second reabsorption | After third reabsorption 

m with wit 

< 
a | | 8 Kidney of Kidney g Kidney of 
a idney o idney of idney o 
1 56 100 | 50 | 100 50 50 

112 | 100 | 100 | 100 | 100 
CONCLUSIONS 


1. The antibodies (agglutinins and hemolysins for sheep cells) 
in infectious mononucleosis are heterophilic in nature, but are not 
of the Forssman heterophilic type. 

2. The erythrocytes of the sheep and the kidney of the horse 
contain at least two common heterophilic antigens: (a) The 
Forssman heterophilic antigen; (b) the heterophilic antigen that 
reacts with the heterophilic antibodies found in infectious mono- 
nucleosis. 

3. The absorption of a specimen of serum with the kidney of 
the guinea pig and of another sample of the same serum with the 
kidney of a rabbit, offers a convenient method for the differentia- 
tion of infectious mononucleosis from serum disease, and for the 
diagnosis of borderline cases. The agglutinins for sheep cells 
will be almost completely absorbed by the kidney of the guinea 
pig but only partly by the kidney of the rabbit in cases of serum 
disease and in cases that are not infectious mononucleosis, while 
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in infectious mononucleosis the absorption with both tissues will 
be only partial and about equal in degree. 
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TOXICOLOGY IN CHILDREN* 


A. O. GETTLER anp A. V. ST. GEORGE 


From Chemical Laboratories of Bellevue Hospital and of Washington Square 
College, New York University, New York City 


Accidental poisoning in children by various household articles 
is by no means rare. Such poisonings generally arise from the 
innocent ingestion of these substances as a result of children 
playing with them. The accidental poisoning of children and 
infants occurring in hospitals is usually due to an error in medica- 
tion brought about by negligence in not reading the label, or by 
using materials from unlabelled containers. Among the sources 
of poisons may be mentioned the silver polishes containing cya- 
nide salts; various dry cleaning fluids composed of carbon tetra- 
chloride, trichlorethylene, pentachlorethane, propylene chloride, 
gasolene containing tetra-ethyl lead, benzene, and other solvents; 
many deodorants, germicides and antiseptics containing carbolic 
acid, lysol, cresol, bleaching powder, potassium chlorate, bi- 
chloride of mercury, iodine, boric acid, oxalic acid, and sodium 
carbonate (washing soda). Insecticides and poisons for rodents, 
in the form of powder, solution or paste and containing strych- 
nine, Paris green, phosphorus, white arsenic, or sodium fluoride, 
have been the cause of many incidences of poisoning. Ordinary 
household drugs, especially sugar coated cathartic pills, contain- 
ing phenolphthalein, strychnine or atropine in some form and, 
left carelessly about the house, cause fatal poisoning much more 
often than is generally known. Poisoning from shoe polish or 
shoe dyes containing benzene or nitro-benzene are occurring 
more frequently. Chronic poisoning by carbon monoxide, due 
to leaking gas pipes or stoves in the house, or due to the inhala- 
tion of exhaust gases while playing around motor cars often goes 


* Read before the Fourteenth Annual Convention of the American Society 
of Clinical Pathologists held at Atlantic City, June 7 to 9, 1935. 
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unrecognized. Living in freshly varnished and non-ventilated 
rooms is dangerous, because of the evaporation of the turpentine 
or wood alcohol from the varnish. Children scraping and biting 
the lead-containing paint on toys, bed-steads, and other furniture, 
is a common form of poisoning. Ethyl (grain) alcohol and 
whiskey have occasionally caused poisoning. 

The following cases culled from the files of the Chief Medical 
Examiner of the City of New York give some conception as to 
the nature of these incidences. Errors in the administration of 
therapeutic products or lack of knowledge on the part of nurses 
and other attendants has been responsible for a number of these 
deaths. 

Acute cases in children are generally irritating poisons affecting 
the gastro-intestinal tract which one tries to eliminate with 
lavage and hypodermoclysis. In chronic cases the poison gener- 
ally has penetrated the body and efforts must be made to remove 
it. This may be difficult at times, chiefly because these poisons 
are not always easy to detect due to the minute amounts present 
or because they are eliminated intermittently. The urine, feces 
and blood should be chemically analyzed in the latter cases. 


BORIC ACID POISONING 


Three infants were each given a hypodermoclysis of 150 cc. of saturated boric 
acid solution instead of a physiological saline solution. It was estimated that 
each received between 5.5 and 7 grams of boric acid, whereas the average adult 
fatal dose is 3 to 5 grams. Soon after the administration of this solution, the 
infants began to cry out and writhe in pain. Salivation, vomiting, diarrhea, 
bloody urine and delirium followed in rapid order. The skin became cyanotic, 
cold and clammy and death followed within three and one-half to four hours. 
At necropsy, there was some superficial cutaneous desquamation with character- 
istic edema of the bladder and submucosal hemorrhage. Otherwise there was 
only a generalized visceral congestion. Chemical analysis revealed 56 mgm. 
boric acid in 100 grams of composite sample of brain, liver and kidneys. 


Detection 


The specimen of urine, stomach washing or finely divided 
tissue is made strongly alkaline with a solution of sodium hydrox- 
ide or sodium carbonate and evaporated to dryness on the water 
bath. It is then carefully ashed at dull red heat. The ash is 
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acidified with concentrated HCl, and divided into two portions. 
To one portion ethyl] alcohol is added, and then ignited. A green 
flame indicates boron. This flame examined with the spectro- 
scope gives four characteristic absorption bands in the yellow, 
green, and blue green. The second portion is diluted with a 
little water and tested with turmeric paper. If boric acid is 
present the paper turns a red brown, which is intensified on dry- 
ing. In acute poisoning by mouth it is possible to determine 
whether boric acid or borax was taken, by analyzing the stomach 
contents or stomach washing. The internal organs and the 
urine are useless for this purpose. If the stomach washing is 
very alkaline it indicates borax; further, if the stomach contents 
are first dried on the water bath, ethyl alcohol will extract boric 
acid, but not borax. If it is desired to estimate the amount of 
boron present, the material made alkaline with NazCO; is dried 
and ashed at low red heat. The ash is then thoroughly extracted 
with dilute, hot hydrochloric acid, transferred to a volumetric 
flask and water added to a definite volume. To 10 cc. of this 
solution is added some turmeric solution and the color that is 
produced is compared with that of a standard boric acid solution 
similarly colorized with turmeric solution. 


Treatment 


Symptomatic and supportive treatment was immediately in- 
stituted in these cases, but to no avail. It must be stated, how- 
ever, that the mode by which this poison gained entrance into 
the body in these cases is extremely rare. Most cases result 
from accidental ingestion of boric acid or borax, and in such 
cases the treatment should be directed to removing the poison 
by gastric lavage and colonic irrigation, to accelerate excretion 
by giving fluids, chiefly in the form of alkaline drinks, and by 
intravenous calcium gluconate administration. Supportive meas- 
ures and symptomatic treatment to combat collapse, et cetera, 
must be instituted. In order to avoid errors, hospitals as a 
general rule, color their boric acid solutions with eosin or some 
other non-toxic dye. 

In this connection, it is of importance to call attention to a 


TOXICOLOGY IN CHILDREN 469 


form of chronic boric acid poisoning which is generally not 
recognized. It can only be detected by chemical analysis of the 
urine and feces. It occurs chiefly in infants, resulting from un- 
washed nipples which have been kept in boric acid solution, or 
from an old custom of giving babies cloths to suck which have 
been saturated in boric acid solutions or in which boric acid has 
been wrapped for the purpose of clearing up ‘‘white mouth” or 
thrush. The continued use of borated glycerine suppositories 
has led to chronic poisoning only. The symptoms in such cases 
are similar to those of the acute form, but much milder. The 
infants frequently are very fretful, apparently have considerable 
abdominal pain, may have an irritating dermatitis, show anorexia, 
and frequent periods of hematuria. 


SODIUM CARBONATE (WASHING SODA) POISONING 


A hospital nurse made up the feeding formulas for her charges, taking the 
lactose from a tin container, as usual. Shortly after the babies were fed, they 
became violently ill, with vomiting, diarrhea, tetanic contractions, collapse, 
coma and three of the patients died. At necropsy, the rugae of the stomach 
were well defined, intensely congested presenting a few hemorrhagic spots. 
The mucosa was pale and presented a glazed appearance. Bloody curds with 
a strongly alkaline reaction were found in the gastro-intestinal tract. The rest 
of the viscera showed intense passive congestion. The blood showed an alkali 
reserve of 85 per cent. The gastric washings gave an intensely alkaline reaction. 

The white powder in the tin container, labelled lactose was examined and 
found to contain 28 per cent lactose and the remainder was sodium carbonate. 
Investigation failed to reveal how the soda got into the milk sugar. 


Detection 


The stomach contents, or the stomach washings (with water) 
must be used in analyzing for sodium carbonate. Due to the 
presence of Na+ and CO, ~ ions in the blood and tissues normally, 
and also due to the buffer action of the blood and tissue fluids, 
it is impossible to definitely establish whether any exogenous 
sodium carbonate is present in the blood, tissues or urine. The 
stomach washings can be tested directly, unless a large amount 
of food is present. If so, the stomach contents should be dia- 
lyzed, and the resulting dialyzate used for the tests. A strip of 
litmus paper is introduced in order to ascertain whether the 
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material is at all alkaline. If so, a few drops of phenolphthalein 
solution are added to some of the material. A deep red color is 
produced if sodium carbonate or sodium hydroxide is present. 
Sodium bicarbonate will give only a faint pink. To differentiate 
between sodium hydroxide and sodium carbonate, hydrochloric 
acid is added to some of the material. The liberation of much 
gas (CO.) indicates carbonate. For the quantitative estimation, 
a known excess of N/20 sulfuric acid is added to a measured 
amount of the diluted and filtered stomach contents, then boiled 
one to two minutes, cooled, and the sulfuric acid remaining is 
titrated with N/20 NaOH. From the amount of sulfuric acid 
neutralized by the stomach contents, the amount of Na,CQ; is 
calculated. 


Treatment 


Gastric lavage and plenty of fluid containing lemon or grape- 
fruit juice or dilute (1 to 4) vinegar should be given by mouth or 
with the tube. Hypodermoclysis with 5 per cent glucose in 
saline may be given. Alkalosis should be combated with sodium 
acid phosphate and stimulants (strychnine and digitalis by hypo- 
dermic) for the collapse. 


POTASSIUM CHLORATE POISONING 


A three year old boy developed a sore throat. The physician gave directions, 
over the telephone, to make up a potassium chlorate solution, to be used as a 
gargle. The mother misunderstood the directions and gave the child the solution 
to drink. (Average fatal dose 3 to 5 grams.) After several doses the child 
became seriously ill, with vomiting and diarrhea, clammy skin, dyspnea, cardiac 
weakness, and a gradual change of the tint of his skin to a pale bluish green, 
especially pronounced on his lips, nose and forehead. He died in about six 
hours. Icterus and a nephrosis with oliguria have been noted in some cases of 
chlorate poisoning. 

At the postmortem, the skin was found to be grayish blue, the blood choco- 
late brown in color. The stomach was not corroded, but of a grayish (pale 
slate) color. All the organs were congested and grayish brown in color. Spec- 
troscopically the blood showed methemoglobin. The Van Slyke manometric 
method showed 91.1 per cent methemoglobin. (Potassium chlorate causes a 
hemolysis of the blood with the formation of methemoglobin.) Microscopically 
the kidneys showed an acute parenchymatous nephrosis. 


—— 
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Detection 


The stomach contents, urine, blood, or finely divided tissues 
are placed into a dialyzing bag made of collodion or parchment 
paper. Dialysis into pure water is continued for several hours. 
To some of the dialysate is added an excess of silver nitrate solu- 
tion. The resulting precipitate of silver chloride is filtered off. 
The clear filtrate is acidified with nitric acid and sulphurous acid 
added, and the mixture is then brought to boiling. If a white 
precipitate remains it is silver chloride from the reduction of the 
chlorate by the sulfurous acid. 

The simplest method for the quantitative estimation of the 
chlorate is to determine the chloride content of an aliquot portion 
of the material by one of the usual methods. A second measured 
portion of the material is made strongly alkaline with added so- 
dium carbonate, well mixed, dried, and carefully ignited at low 
red heat. This procedure converts the chlorate into chloride. 
The chloride content is now determined in this ignited material. 
From the difference between the two chloride determinations, 
the amount of chlorate originally present can be calculated. 


Treatment 


Immediate gastric lavage, and administration of copious 
amounts of fluids is indicated. Nephrosis with suppression of 
urine and uremia may develop. Stimulating treatment for heart 
and kidneys should be instituted. Transfusions of blood are of 
great value. 

It is of interest to note that formerly chronic cases of chlorate 
poisoning resulted from the then common use of chlorate of 
potash throai lozenges. 


ETHYL ALCOHOL POISONING 


An infant (aged 4 months) in a hospital received by hypodermoclysis 120 ce. 
of 95 per cent ethyl alcohol instead of physiological salt solution. The patient 
immediately began to cry and struggled violently. He became unconscious, 
the body surface became cold, a subnormal temperature was observed and 
there were several convulsions, with deep coma, and death after sixty hours. 
Chemically large amounts of alcohol were found in the organs. It should be 
noted that children are extremely susceptible to alcohol. Fluids were given by 
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stomach tube, stimulation with caffein, oxygen, digitalis and strychnine, and 
heat was applied. Most of the incidences of alcohol poisoning result from 
ingestion, in which case gastric lavage must be used. An interesting case re- 
ported by Leschke® is that of a four year old child who died from inhalation of 
ethyl alcohol vapor from an alcohol soaked chest protector. 

At postmortem, our patient showed necrosis and sloughing of the skin and 
subcutaneous tissue at the site of injection. The heart showed an acute hemor- 
rhagic myocarditis, and hemorrhagic bronchopneumonia was present. All the 
other organs were intensely congested. The brain, after the sixty hour inter- 
val, still showed 0.65 per cent (four plus) ethyl alcohol. 


Detection 


The urine, blood, spinal fluid or finely divided tissue is steam 
distilled. About 10 ce. of the distillate is oxidized by repeatedly 
introducing a red hot copper spiral, cooling the test tube contain- 
ing the distillate with running water, during this procedure. 
The oxidation converts thé alcohol to acetaldehyde. When cool, 
0.5 ec. of colorless reduced fuchsin is added. If a red color de- 
velops, within 12 to 15 minutes, alcohol was present in the material 
analyzed. 

For the quantitative estimation of alcohol, the steam distillate 
is oxidized by heating with a sulfuric dichromate mixture, and 
redistilled. This procedure converts the alcohol to acetic acid. 
The latter is then titrated with N/20 sodium hydroxide. The 
details of this method are given by Gettler and Tiber.*:4 


ARSENIC POISONING 


Acute arsenic poisoning in children usually results from care- 
less administration, generally of Fowler’s solution or accidental 
ingestion, of the poison. Cases of chronic arsenic poisoning have 
resulted from prolonged administration of it, or from prolonged 
ingestion of foods, for example, arsenic sprayed vegetables and 
fruits. The latter cases occur a great deal more frequently than 
one suspects, and frequently children with vague and obscure 
symptoms will, especially if the arsenic is mobilized, show arsenic 
in the urine and feces. 

In the acute cases, the symptoms may begin almost immedi- 
ately after ingestion or only two to three hours later. This is 
dependent upon the form of arsenic taken; its concentration, and 
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whether or not a quantity of food (especially milk) is in the 
stomach. In the acute cases one generally finds arsenic trioxide, 
copper arsenite (Paris green), potassium arsenite (Fowler’s solu- 
tion). The symptoms usually commence with severe epigastric 
pains and vomiting, rapidly followed by burning sensation in 
mouth and esophagus; profuse bloody diarrhea, so that dehy- 
dration and symptoms of collapse (shock) quickly ensue. Con- 
vulsions in young children generally occur early, but coma as a 
rule is a late concomitant. Death is generally thought to be 
due to paralysis of the muscles of respiration and circulation. 

In the chronic cases, usually resulting from prolonged ingestion 
of minute amounts of arsenic, the symptoms may be very varied 
indeed, but are chiefly dependent upon disturbances in the nerv- 
ous system. In this connection, it must not be overlooked that 
the chronic symptoms may follow months or even years after 
an acute poisoning. In the chronic cases the most pronounced 
symptoms are an irritating eczematous eruption, frequently on 
the extremities, brownish pigmentation of the skin, especially in 
the groins and the folds of the thighs, and a sensory neuritis, 
resulting in pains in the extremities and at times, ataxia. Other 
neurologic disturbances, that may be complained of, are disturb- 
ance in vision, sensation of deafness, impairment of taste, severe 
headaches, sensations of giddiness, spasms and increasing exhaus- 
tion, muscular tremors, and loss of the reflexes may be found. 
Vasomotor disturbances may ensue. 

In the acute cases there is generally a brownish discoloration 
of the upper alimentary tract; frequently petechial hemorrhages 
and ecchymoses throughout the stomach and intestinal tract, at 
times so intense that one speaks of hemorrhagic gastritis. Gen- 
eral visceral congestion and fatty infiltration (degeneration) in 
all the organs, but most marked in the kidneys and liver, are 
generally found. Hemorrhages in the liver and petechial hemor- 
rhages in the pericardium and heart are usually found in the 
acute cases. Nephrotic lesions are also present in the kidney. 
Ieterus, when the liver has been extensively injured, is present. 
The brain may show only a few hemorrhages, but as a rule a 
well-marked hemorrhagic encephalitis is found. In the chronic 
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cases, although they rarely come to postmortem examination, 
one generally finds pigmentation and eruptions of the skin, fatty 
metamorphosis of the liver, and, if a large nerve trunk is examined 
histologically, a degenerative neuritis may be observed. 

The diagnosis can be corroborated during life by finding arsenic 
in the vomitus, urine and feces, and after death, in the brain, 
liver, kidneys, stomach and intestinal contents. 


Detection 


Chemically, the poison is isolated as follows: Urine, feces, 
stomach contents, or finely divided tissue, are subjected to a 
nitric sulphuric acid combustion. The completely decomposed, 
clear, amber colored and nitrate free sulphuric acid solution is 
diluted with five times its volume of water. This solution is now 
subjected to the classical Marsh test. A black, lustrous mirror 
in the cold constricted part of the tube indicates arsenic. 


Treatment 


In the acute cases treatment must be directed towards elimi- 
nation of the arsenic by repeated gastric lavage, and administra- 
tion of the arsenic antidotes (either fresh colloidal ferric hydroxide 
made by adding an excess of a water suspension of magne- 
sium oxide to a solution of ferric sulphate, or a mixture of equal 
parts of magnesium oxide and finely divided medicinal charcoal 
suspended in water) given repeatedly in abundant amounts; also 
colonic irrigations, hypodermoclysis, saline and glucose intraven- 
ously, and transfusions to combat the dehydration from the 
diarrhea which usually develops. Supportive drugs must be 
employed if there are symptoms of collapse or cardiac or respira- 
tory failure. In the chronic cases efforts must be employed to 
determine the source of the poison, and then avoid any further 
contact of poison with the patient. At the same time continued 
attention should be directed toward the elimination of the arsenic 
from the system by giving the patient an acid residue diet, in 
which milk is excluded, and also intravenous injections of sodium 
thiosulphate. If the neuritis is very marked, physio- and elec- 
tro-therapy should be employed. In this connection, attention 
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must be called to the fact that these patients have as their pre- 
dominant symptoms, lack of physical and mental energy, easy 
fatigue, lassitude, and a general vagueness of feeling unwell. 
This must be combated by detailed attention to the general 
hygiene and by giving stimulating tonics and vitamine-rich diets. 

It has been estimated, especially in children, that over three- 
quarters of the cases of chronic arsenical poisoning go unrecog- 
nized, and the physician, believing that these patients require a 
tonic, prescribes either orally or by injection one of the many 
preparations of arsenic that are found in every pharmacy. Thus, 
when arsenic is found in one or other of the excreta, a careful 
inquiry should be made as to what medication has recently been 
employed. 


PHOSPHORUS POISONING 


Among our cases we have had one of acute phosphorus poisoning in a two 
and one-half year old child who had eaten a quantity of home-made sweetened 
roach paste containing phophorus as a principal ingredient. It was estimated 
that thirty-six hours after ingestion, the child suddenly developed vomiting, 
repeated convulsions, diarrhea, jaundice, coma, collapse, and death within 
fifty hours. Treatment was of no avail. At necropsy, a soft butter-yellow, 
small liver, with diffuse hemorrhagic areas, was the principal lesion. Congestion 
of all the viscera and petechial hemorrhages in the serous membranes are also 
generally found. It is of interest to note that the vomitus and eructations have 
a garlic like odor and the vomitus may show a phosphorescence in a dark room. 
Chronic phosphorus poisoning, the so-called phosphorus jaw, has never been 
described in children. 


Detection 


In acute (white) phosphorus poisoning, the gastro-intestinal 
contents is of prime importance from an analytical standpoint. 
The material is distilled in a dark room screening off the light 
from the Bunsen burner. If white phosphorus is present, a 
luminescent ring will be noticed during the distillation, in the 
upper part of the water cooled condensor. For a further test, the 
distillate is strongly acidified with concentrated nitric acid and 
then evaporated to dryness on the water bath. This procedure 
converts the phosphorus to phosphoric acid, which can then be 
identified by the ammonium molybdate reaction. 
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Treatment 


Generally little is accomplished, since the symptoms do not 
occur until a good deal of the poison has been absorbed and has 
exerted its deleterious action. Acute phosphorus poisoning may 
be divided into three stages: (1) Acute gastro-intestinal symp- 
toms; (2) Quiescent stage lasting a day or two; (3) Symptoms 
similar to an acute yellow atrophy of the liver. Treatment is 
directed towards elimination, support and stimulation. Mor- 
phine or barbiturates should be given liberally in case of great 
pain. Large amounts of liquid petrolatum should be adminis- 
tered, and then removed by siphonage with the stomach tube. 
Repeated lavage with a 1 per cent solution of potassium perman- 
ganate should next be instituted. Suspension of finely divided 
medicinal charcoal, in large amounts, should finally be given. 


ANILINE AND NITROBENZENE POISONING 


A most interesting case of aniline and benzene poisoning at Bellevue Hospital 
was reported by Graves.’ A girl aged five with a negative history was admitted 
to the hospital in partial collapse about 4 p.m. The patient seemed well until 
2p.m. Then developed headache while riding in subway accompanied by her 
mother. The patient and mother had been to a restaurant and had an ordinary 
dinner. As they were leaving the restaurant the mother noticed that the child 
had lost her normal color, and a few minutes later the child collapsed in the 
street. An ambulance brought her to the hospital. At the hospital the examina- 
tion revealed a well nourished child, in semi-stupor, with circulatory weakness. 
Temperature, 98°; pulse, 104; respirations, 20. The quality of pulse was not 
good, heart irregular, lungs not obstructed; there was a general cyanosis, most 
marked in the lips, tongue and fingertips. There was a leucocytosis of 20,000, 
a hemoglobin content of 82 per cent, and a trace of albumin in the urine. At 
8 p.m., the patient was still in a semi-stupor, and cyanotic with a weak irregular 
pulse. Treatment given was digifolin, caffein, sodium benzoate, atropine, and 
a mustard bath. At this juncture it was suggested that an extrinsic toxic agent 
was responsible. The mother denied contact with gas, headache powders, 
paint, radiator enamel, roach paste, roach powder, et cetera. Finally, after 
much questioning, the mother remembered that the child had donned a newly- 
dyed pair of suede shoes. Thereupon 10 cc. of blood was removed from the 
patient. The blood had a mahogany color and showed methemoglobin with the 
spectroscope. At 11 p.m. a transfusion was given. There was almost imme- 
diate transformation for the better. The child left the hospital on the second 
day entirely recovered. Analysis of the shoe dye revealed aniline, and benzene. 
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Aniline in the body forms phenylhydroxyamine, which sub- 
stance then produces methemoglobin, after the hemolysis of the 
erythrocytes. 

The principal symptoms are fatigue, nausea, headache, giddi- 
ness, tinnitus aureum, skin irritation and sleeplessness. There 
may be paralysis, abdominal cramps, absent reflexes, uncon- 
sciousness, palpitation and dyspnoea. The prominent symp- 
toms are an anemic pallor and cyanosis; the skin is sometimes 
deep blue, and at times it and the eyes are icteric due to bilirubin 
liberation. The peculiar discoloration of the skin is almost diag- 
nostic. The urine contains methemoglobin, hemoglobin, por- 
phyrin, bilirubin, albumin and casts. There is nothing espe- 
cially characteristic in the pathology. Anemia, parenchymatous 
degeneration of the organs, hemorrhage in serous membranes, 
blood changes (methemoglobin), pinhead cerebral hemorrhages 
may be found. ‘The liver may resemble an acute yellow atrophy 
with small patches of necrosis. 


Detection 


For the detection of aniline and nitrobenzene, the finely di- 
vided organs, urine, blood, or stomach contents are distilled with 
steam. If these substances are present in appreciable amount, 
the distillate is usually cloudy. To one portion of the distillate 
add two drops of chloroform and excess NaOH solution, and bring 
to boiling. If aniline is present, the very irritating and piercing 
odor of phenyl isocyanide develops. Should nitrobenzene be 
present, the steam distillate is shaken out with ether. The ether 
layer is allowed to evaporate spontaneously. If nitrobenzene 
was present, it will now be found in the form of a few oily globules 
with the characteristic odor of oil of bitter almonds. These 
drops are dissolved in alcohol. The alcoholic solution is re- 
duced with powdered zinc and HCl. This converts the nitro- 
benzene to aniline. After making the solution alkaline with 
NaOH, the aniline obtained is tested by means of the isonitrile 
reaction as above. 
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Treatment 


Remove the source of the poison at once. If on the skin, wash 
off with soap and water; if taken by mouth, wash out the stom- 
ach and give suspension of medicinal charcoal in water and mag- 
nesium sulphate in liberal amounts. Camphor and caffeine prep- 
arations, oxygen, saline infusion, and in an emergency, artificial 
respiration should be used. Transfusions are of tremendous 
value in this type of poison, and should be given promptly. For 
the subsequent anemia, liver extracts intramuscularly and by 
mouth should be used. 


BENZENE POISONING 


A boy, aged 13, was in the habit of frequenting a shoemaker’s establishment. 
To the rear of the store was a small room in which the proprietor kept his rubber 
cement. The boy spent much of his time in this room. One cold winter’s day, 
he remained in the room much longer than usual. The proprietor opened the 
door to see what was going on, and found him collapsed over the table. On 
examining the scene, the medical examiner found a large 5 gallon tin can with 
the cap off, standing on the table. A large stain was found on the table and 
floor. The necropsy and chemical analysis proved death due to benzene 
poisoning. The boy had evidently upset the tin can containing the rubber 
cement with benzene the solvent. The benzene evaporated into the air of the 
room. The door and windows were closed. The boy kept inhaling the vapors, 
became dizzy, unconscious and died. 


Benzene poisoning may be of two varieties: acute and chronic. 
The acute type, resulting from the ingestion of a large amount of 
benzene at one time, commences with a state of inebriation in 
which gaiety, excitement and increased self-confidence precede 
a state of giddiness, uncertain gait, sleepiness, nausea, vomiting, 
headache, facial pallor, later assuming a grayish-blue tint, with 
cyanosis of the extremities, muscular spasms, slowing of respira- 
tion, fall in temperature and blood pressure, finally, muscular 
paralyses, convulsions, deep coma and death. Burning throat 
and eyes are frequently complained of. 

In the chronic type of poisoning, usually occurring from pro- 
longed inhalation of the poison or ingestion of small amounts in 
liquids (denatured alcohol), et cetera, fine punctate hemorrhages, 
giving the appearance of purpura hemorrhagica are extensively 
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scattered all over the skin, and mucous membranes of nose, 
mouth, et cetera. In addition, there is a lack of appetite, nausea 
with the desire to vomit, and headaches are quite frequent ac- 
companiments. Neurological symptoms, especially tremors, 
faulty gait, fatigue, giddiness, abdominal cramps and pains, in- 
somnia and cardiac palpitation are often encountered. ‘The 
urine generally shows small amounts of albumin and granular 
casts, and in some cases a retro-bulbar or polyneuritis or even 
median nerve paralysis results. In the cases ending fatally, a 
generalized sepsis, due to infection of the hemorrhagic foci, is 
frequently found. A characteristic blood finding may be at 
first a slight or moderate leukocytosis, which is quickly followed 
by a decided leukopenia with a relative lymphocytosis (similar 
to agranulocytic angina of Schultz) and anemia. The leukopenia 
is characteristic of benzene poisoning and caused by an aplasia of 
the bone marrow. 

At necropsy in the acute type of poisoning, the skin frequently 
shows bright red ‘‘spots” with a marked chronic passive conges- 
tion. Pial edema and pulmonary edema are frequently quite 
pronounced. In addition, hemorrhages into such tissues as the 
skin, serous and mucous membranes, into the meninges and even 
into the brain tissue, nerves and retina are quite pronounced. 

In the chronically poisoned body the most typical finding is 
the reddish-yellow gelatinous appearing aplastic bone marrow. 
In addition degeneration and necrosis of the spleen and lymph 
nodes is found together with hemorrhagic foci in the skin, 
mucous membranes, heart muscle, liver and adrenal glands. 

Of interest are the blood and bone narrow studies. Depend- 
ing on the severity of the intoxication one may find anisocytosis, 
poikilocytosis, polychromatophilia, and basophilic stippling. Re- 
ticulocytes are always absent and marked platelet destruction is 
found. Generally, there is considerable pigment deposition in 
both the spleen and liver and actual destruction of erythrocytes 
can be observed. As a result of these changes both the bleeding 
time and coagulation time are increased in these individuals, 
and they exhibit a tendency to bleeding. The development of 
the changes in the erythrocytes together with the leukopenia and 
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relative lymphocytosis are always signs of serious import, and in 
the majority of the cases lead to a fatal termination. As a result 
of these changes, pigmentation, eczema and other chronic irrita- 
tive inflammations (cornification and keratosis) of the skin and its 
follicles have been found. 


Detection 


For the detection of benzene in tissues, the simplest procedure 
is that recommended by Gettler and Siegel?. 


Treatment 


In both types of cases the sources of benzene must be elimi- 
nated. In the acute cases, if the patient is unconscious, artificial 
respiration or the use of the respirator with oxygen and carbon- 
dioxide administration should be employed. Stimulants for the 
heart and respiration should also be given. If the patient has 
taken the benzene by mouth, a suspension (3 per cent) of medici- 
nal charcoal in water is used as a gastric lavage. This should be 
followed by the liberal administration of a suspension of medicinal 
charcoal in magnesium sulphate solution. 

If the poisoning has resulted from inhalation, attempts have 
been made to bind the benzene by the intravenous injection of 5 ce. 
of a 10 per cent lecithin emulsion. Its use, however, is of doubt- 
ful value. 

In the chronic cases, measures directed towards combating 
the anemia and overcoming the bone marrow injury must be 
employed. This is accomplished chiefly with transfusions, daily 
injections of liver extract, administration of hematinics and 
proper diets. 

STRYCHNINE POISONING 

A child, aged 15 years, who, while in the hospital was given through an error 
of the hospital pharmacist, iron-strychnine citrate, instead of iron ammonium 
citrate. Withina half hour the patient developed typical symptoms of strychnine 
poisoning; he became restless and agitated, then complained of muscular 
symptoms. This was quickly followed by muscular twitchings, opisthotonus, 
cyanosis, intermittent respirations, convulsions and death. Sedatives and 
inhalations of chloroform were given, but were of no avail. The resemblances 
to tetany may lead to an error in diagnosis in such cases. 
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Detection 


The finely divided tissues, stomach contents, or urine (which 
has been evaporated to a syrup), is acidified with hydrochloric 
acid and treated with five times the volume of ethyl alcohol, and 
allowed to stand several hours with occasional shaking. The 
material is then filtered. The filtrate is evaporated to a thick 
syrup on the water bath. To the residue, about 200 ce. of alco- 
hol are added gradually with constant stirring, and then allowed 
to stand about one hour. It is then filtered, and the filtrate 
evaporated on a water bath until it no longer smells of alcohol. 
The residue is taken up with about 100 cc. of warm water, stirring 
well. It is then filtered to remove all insoluble material. The 
filtrate is shaken out three times, in a separatory funnel, with 50 
ce. portions of ether; the ether layers each time are discarded. 
The aqueous layer is now made alkaline with NaOH solution, 
and shaken out three times with fresh 50 cc. portions of ether. 
The three ether extracts are combined and washed in a separa- 
tory funnel with a small volume of water. The ether, layer is 
then filtered through a dry filter paper, and evaporated to about 
5 ec. on a water bath. A few drops of this concentrated ether 
extract are placed on a small watch glass and allowed to evapo- 
rate. If strychnine was present it will now be found as a white 
crystalline powder on the watch glass. If the amount of strych- 
nine is very small, the residue may not have the above appear- 
ance. To the residue on the watch glass, apply a drop of Man- 
delin’s reagent (ammonium vanadate dissolved in concentrated 
sulphuric acid). A play of color results, deep blue, royal purple, 
violet and lastly after about 5 minutes, an orange color. The 
final orange color is essential, in order to rule out pseudo-reac- 
tions. 


Treatment 


Recently Stalberg and Davidson successfully treated a severe 
case of strychnine poisoning by injecting sodium amytal intrave- 
nously and tribrom-ethanol in water was given by rectum. - Gas- 
tric lavage with a suspension of medicinal charcoal and tannic 
acid should be given at once. Chloral hydrate, as well as ether 
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or chloroform may be given for the spasms. An intravenous 
injection of pernokton may be given in drop doses. 


LEAD POISONING 


We have recently had an interesting case of a 24 year old male child admitted 
to a hospital in a neighboring city with a history of continued convulsions of only 
a few hours’ duration. Examination of a blood smear made in the course of a 
routine blood count revealed intense basophilic stippling. This made the 
interne suspicious of lead poisoning, and careful inquiry from the mother elicited 
the fact that the child had bitten and scratched a good deal of the paint off his 
enameled bed. We examined the urine and feces for lead and found considerable 


quantities of it. 
Necropsy, about 48 hours after admission, revealed marked encephalitis and 


considerable quantities of lead in a small piece of the femur. 


The type of lead poisoning in children is usually more or less 
of the chronic variety and generally occurs by way of the gastro- 
intestinal tract, rarely through the skin and practically never by 
means of inhalation. The source of the lead is from the lead 
paint on furniture, wood-work or toys. 

The cases of acute lead poisoning show symptoms of acute 
gastro-intestinal disturbances, such as colic, abdominal cramps, 
and pains, nausea, vomiting and usually constipation. (At times 
a differential diagnosis from acute appendicitis is difficult.) These 
symptoms are usually rapidly followed with signs of cerebral dis- 
turbance, convulsions, muscular twitchings and coma. An acute 
hemolytic anemia has been observed in some cases. 

The repeated ingestion of small amounts of lead produces signs 
of absorption such as the blue line on the gums, and changes in 
the radiological appearances of the long bones, without producing 
any signs of intoxication. This state of latent poisoning is found 
more often among adults than in children, the young being rela- 
tively more susceptible to lead. The amount of lead absorbed, 
the pH of the blood and idiosyncrasy are the factors influencing 
intoxication. 

The disturbance of the health produced by chronic lead poison- 
ing causes such general symptoms as constipation, vomiting, loss 
of appetite, and irritability, which is often extreme. These 
symptoms usually insidious in onset, are found at varying periods 
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after absorption has begun. A secondary anemia is a constant 
accompaniment, but basophilic stippling, though usually well 
marked, is not an invariable finding. The blue line, though im- 
portant diagnostically, is not often seen in children. 

In these phases of intoxication, an infection or other factor 
giving rise to acidosis, frequently precipitates symptoms of an 
acute attack, particularly encephalitis. 

Unlike the adult, children manifest paralyses most often in 
the lower rather than in the upper limbs, presumably because in 
children the legs are more often fatigued than the arms. Pains 
and reflex changes may accompany the weakness. Papilledema 
and ocular palsies are usually found in encephalopathy, though 
they may occur alone. Optic atrophy sometimes results in un- 
treated cases, but the ocular palsies always recover. 

Lead encephalophathy is the most serious of the acute mani- 
festations of poisoning in children. The symptoms caused by 
the acute cerebral edema are those of a raised intracranial pres- 
sure with degression and excitation of the brain. There is head- 
ache, vomiting, papilledema, and a bulging fontanelle with stupor 
or coma. There may be paralyses of the ocular or limb muscles 
and the children are sometimes delirious or tremulous. Con- 
vulsions and twitching are common and have been noted to occur 
in groups. In many cases there are, in addition, signs of menin- 
geal irritation such as rigidity of the neck and retraction of the 
head, and this may be reflected in the cerebro-spinal fluid by a 
pleocytosis. The fluid is always under increased pressure and 
the protein content is raised, but the rise in cell content is not 
constant. Fever, which is often present, is due in most cases to 
an accompanying infection. 

The prognosis in encephalopathy is serious. Mental deficiency, 
convulsions, blindness from optic atrophy, and cerebral palsies 
have all resulted from the ischemia produced during lead enceph- 
alopathy by the acute cerebral edema. It is believed that 
chronic interstitial nephritis in children may be due to lead 
poisoning earlier in life. Another late effect to be noted is renal 
dwarfism. 

Radiographic changes produced by lead in the long bones of 
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children appear as a band of increased density at the diaphyseal 
end of the growing bone, most marked where the growth is great- 
est. The outline of the bone is unchanged and there is no evi- 
dence of irregularity at the epiphyseal junction or of raising of 
the periosteum. The epiphyses are quite normal. The degree 
of opacity and the width of the dense band varies with the 
amount of lead absorbed and the length of time tends to become 
wider and less well-defined. ‘The density is due to the deposi- 
tion of lead in the bone chiefly and also to the condensation of 
. the trabeculae. If the absorption of lead ceases, an area of bone 
of normal density appears on the epiphyseal side of the “lead 
line.”’ As the metal is deposited only in the growing bone the 
changes are not seen in adults. 

Similar, but not identical, appearances are seen in scurvy, con- 
genital syphilis, Albers-Schonberg’s diseases (marble bones), and 
in poisoning by vitamin D and elementary phosphorus, and a 
few cases have been reported where other heavy metals, such as 
strontium and bismuth have been the cause. The clinical fea- 
tures in these conditions are usually sufficiently distinct to avoid 
confusion. 

At necropsy these children generally show an encephalitis and 
an intense congestion of the viscera and at times spastically con- 
tracted intestines. 

Three types of cases in which lead poisoning may be suspected 
are : (1) convulsions of obscure origin, or cases of sterile meningi- 
tis; (2) cases showing papilledema with or without ocular palsy, 
for which no cause can be found, and (8) anemic children who 
suffer from colic, constipation and irritability or in whom signs 
of peripheral limb palsy are found. In the diagnosis of a sus- 
pected case of poisoning a history of the child having ingested 
lead in some form is important and usually can be obtained. 

Aub, Fairhall, Minot and Reznikoff' and Rogers, Peck and 
Jupe’ in their papers on lead poisoning in children present an 
excellent review of the subject. 


Detection 


The urine, feces, stomach contents, or finely divided organs 
are dried on the water bath and then ashed in a muffle furnace 
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at low red heat. The ash is extracted by boiling with hydro- 
chloric acid solution (1 to 1) for about fifteen minutes. An equal 
volume of water is then added, brought to a boil and filtered hot. 
The filtrate is neutralized with sodium hydroxide solution. A 
precipitate due to phosphate usually forms, hydrochloric acid is 
added dropwise until this just clears up. Hydrogen sulphide is 
now passed into the solution for 10 minutes. It is stoppered 
and allowed to stand overnight. The next day the sulfides are 
filtered off and washed, then dissolved in a small amount of hot 
(1 to 1) nitric acid. To the nitric acid solution in a small 
beaker are added about 3 cc. concentrated sulphuric acid. The 
solution is then evaporated by boiling until fumes of SO; 
evolve. Allow to cool; add equal volume of water and heat 
until SO; fumes arise again, in order to drive off the last traces 
of nitric acid. When cool, add about 40 cc. of water and allow 
to stand overnight. The next day, a small crystalline sediment 
may be found on the bottom of the beaker. This indicates the 
presence of PbSO,. To further prove, carefully siphon off or 
pour off most of the supernatant liquid without disturbing the 
precipitate. The sediment is now transferred to a centrifuge 
tube, and centrifuged for 10 minutes. The supernatant liquid 
is discarded. ‘To the sediment in tube 1 ce. of a saturated solu- 
tion of ammonium acetate is added, and the tube placed in a 
boiling water bath for 5 minutes, stirring occasionally. The 
tube is now removed, an equal volume of water added, mixed 
and filtered. To the filtrate, one or two drops of potassium 
chromate solution are added. If lead is present a canary yellow 
precipitate results. If all of the above procedures were carried 
out quantitatively, the PbCrO, can be filtered through a micro 
filtering stick, washed and weighed, for a quantitative determi- 
nation. For volumetric and micro procedures one should refer 
to the publication by Aub, Fairhall, Minot and Reznikoff.! 


Treatment 


In the acute type of lead poisoning, the lead should be re- 
moved from the gastro-intestinal tract by repeated washing with 
1 per cent sulphuric acid or 5 per cent sodium sulphate solution. 
The circulating lead should be removed as quickly as possible, 
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since this cannot be done by excretion, it is best accomplished 
by depositing the lead in organs and bones. For this purpose 
an alkaline diet must be given (large amounts of milk, fruits, 
vegetables and potatoes), also calcium gluconate in milk every 
three hours (0.5 to 1.0 gram calcium gluconate). After a period 
of rest, mobilization can be commenced by administering an acid 
residue diet (large amounts of meat, coffee, tea and cereals—no 
milk or calcium). ‘Twenty-five cubic centimeters of N/10 phos- 
phoric acid in a glass of raspberry syrup may be given with this. 
Laxatives (magnesium sulphate) should also be given. 

Administration of ammonium chloride for the liberation of the 
lead has lately been shown by Litzner, Weyrauch and Barth, to 
be of little value. - Potassium iodide seems to be best for this 
purpose. The latest observations seem to point to the use of 
smaller doses, so that the lead shall not be liberated into the 
circulation in too great an amount at any one time. Sodium 
iodide 0.5 grams dissolved in milk given with meals three 
times a day, and increased to four or five times this dose if 
tolerated, should be given. Intramuscularly, iodisan, or mirion 
may be given and intravenously septoiodin (iodide, iodate, hy- 
poiodite). Sodium bicarbonate makes lead phosphate more solu- 
ble, and 20 to 30 grams are given in five doses. This gives very 
rapid mobilization, hence, it is better to use the iodide first, and 
the bicarbonate later in order to get out the last traces of lead. 
The mobilization treatment should be administered intermit- 
tently and stopped the moment symptoms of lead intoxication 
become aggravated. Thiosulphate preparations given intrave- 
nously are only effective in acute or recent incidences of poison- 
ing. Recently colloidal sulphur has been employed but further 
investigation is required before it can be used. ‘This also applies 
to the parathormone therapy. 

Lead colics are best treated by intravenous injections of 5 to 
8 ec. of 10 per cent calcium bromide. If injected slowly the 
feeling of heat is less intense than if one uses calcium chloride, 
hence one can dispense with the injection of opium or scopola- 
mine. Novatropine and eupaverine are given internally after 
meals as antispasmodics. Purgatives to be used are senna, so- 
dium sulphate, petrolagar; these cause no spasms. 
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In children the treatment of lead encephalopathy is important. 
All sources of lead should be removed and the child be guarded 
carefully against further risks of poisoning. Intracranial pres- 
sure must be lowered to safe limits by lumbar puncture. The 
injection of hypertonic solutions have proved disappointing. A 
15 per cent saline solution or a 25 per cent solution of glucose in 
normal saline may be given intravenously in doses of about 50 
ec. to a child of five years. The solution may be administered 
rectally and is of some value if retained for more than 30 minutes. 
In cases of delirium or convulsions, sedative should be given in 
addition to the other treatment. 


SUMMARY 


We have by no means exhausted all the poisons and poisonings 
which are found in childhood, and the physician, pathologist and 
toxicologist must realize that the accident of poisoning in child- 
hood may be brought about by any and every poison, dependent 
upon a great many causes and factors. For example, we have 
not touched upon the poisoning of the suckling infant who may 
receive poison through the mother’s milk. 

We believe we have, however, enumerated the greatest number 
of common «auses of poisoning in childhood and have sufficiently 
illustrated these with case histories and personal experiences, so 
that the physician, when called upon to attend such a patient, 
will have a fairly good conception of what he should do and what 
he may hope to accomplish. We have also included simple 
analytical procedures for the detection of the poison. 

In conclusion we wish to call attention to the importance of 
saving vomitus, and the first gastric lavages, urine and feces, and 
having these chemically examined during life in suspected cases 
of poisoning. One should also save gastro-intestinal contents 
and large portions of the brain, liver and kidneys for toxicological 
analysis, when these are obtained at necropsy. 
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THE CLINICAL PATHOLOGY OF RHEUMATOID 
ARTHRITIS* 


JOHN W. GRAY, WILLIAM G. BERNHARD anp CECIL H. GOWEN 
From the Laboratory and Arthritis Department of the Hospitai of St. Barnbas, 
Newark, New Jersey 

Rheumatoid arthritis is the most common and the most devas- 
tating of the chronic arthritides. This is particularly true in the 
North temperate climate and along the North Atlantic seaboard, 
where there are sudden changes in temperature and wide varia- 
tion in barometric pressure and where upper respiratory infection 
is common. 

The rheumatoid type of arthritis, otherwise known as chronic 
infectious arthritis, atrophic arthritis, proliferative arthritis and 
arthritis deformans, should be distinguished from osteoarthritis, 
otherwise known as non-infectious, hypertrophic, degenerative 
and senescent arthritis.‘ 

In this climate it will be found that the first symptoms of 
rheumatoid arthritis most frequently, and often dramatically, 
follow acute attacks of ‘‘head colds” and sore throat. It is 
obvious that such cases seen for the first time five years after the 
onset are not suitable for etiologic studies because at that time 
the primary focus may be quiescent or absent, and complicating 
conditions such as muscle atrophy and intestinal stasis may 
lead to false conclusions. 

We know from the study of tissue removed at operation and 
at necropsy that the first change in these joints occurs in the 
synovial and periarticular tissue and that this change is charac- 
terized by the infiltration of leucocytes and the proliferation of 
fibroblasts. This productive inflammatory reaction is shown in 
the photomicrographs (figs. 1 and 2), prepared from sections of 
thickened synovial tissue of one of our cases that came to necropsy. 


* Read before the Fourteenth Annual Convention of the American Society 
of Clinical Pathologists held at Atlantic City, June 7 to 9, 1935. 
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For a long time many observers believed that the periarticular 
inflammation in rheumatoid arthritis was of an infectious nature 
but they failed to show the connection between the pathological 
process in the joints and the systemic or focal infection. Thirteen 
years ago Rosenow’ isolated a streptococcus from enlarged lymph 
nodes adjacent to diseased joints. Forkner, Shands and Poster® 


Fic. 1. PHOTOMICROGRAPH PREPARED FROM A SECTION OF THE SYNOVIAL TISSUE 


It shows necrosis near joint cavity, cellular infiltration, increased vascu- 
larity and fibrous production in a case of rheumatoid arthritis. (x 186.) 


in 1928, found streptococci in joint cultures in 16 per cent of 638 
cases. Prior to the cultural studies of blood and joint fluid by 
Cecil, Nichols and Stainsby,? we tried various culture methods 
with but little success. After that time we not only succeeded 
in duplicating their results by isolating streptococci from the 
blood and joint fluid in a high percentage of cases, but also 
modified the method in such a manner that a growth could be 
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obtained in a short period of time without the necessity of opening 
the bottles or subculturing. 

Our method has been described in detail elsewhere,’ *:? but 
the preparation of the medium may be briefly summarized as 
follows: 


(1) Grind finely 100 grams fresh beef heart. 

(2) Add 1000 ce. of water. 

(3) Infuse at 15 to 20°C. overnight. 

(4) Warm to 20 to 25°C. and squeeze through flannel bag. 

(5) Boil filtrate slowly 1 hour and filter through filter paper. 

(6) Make up to volume. 

(7) Add 1.5 per cent peptone, 0.5 per cent NaCl, 1 per cent dextrose and 

1 per cent gelatine. 

(S) Dissolve in Arnold sterilizer 20 to 25 minutes. 

(9) Adjust to pH 8, Arnold sterilize 1 hour, filter through filter paper. 
(10) If pH is below 7.8, adjust to that figure. 
(11) Prepare sterile bottles adding 10 to 15 grams of marble to each. 
(12) Place 50 to 60 ce. in each bottle (depth media, 30 mm.). 
(13) Arnold sterilize 30 minutes on three successive days. 
(14) If pH is7.6 to 7.8 it is satisfactory for use. 
(15) Ineubate several days for sterility. 


The organisms recovered from the blood in rheumatoid arthri- 
tis are for the most part alpha or alpha prime streptococci, most 
of which do not thrive in free oxygen, and for that reason our 
culture technic requires large amounts of broth in deep bottles 
and the addition of gelatine for creating oxygen tension. Growth 
may also be enhanced by discarding the serum which contains 
native complement and using only the clot in the culture prepara- 
tion. Furthermore, a well buffered medium is desired for the 
purpose of absorbing the large amount of acid which these organ- 
isms produce. Great care must be taken in selecting fresh beef 
hearts and no pressure should be used in sterilizing the finished 
product. 

The blood culture is carried out in the following manner: 


Twenty cubic centimeters of blood, drawn from the patient’s vein, is allowed 
to clot overnight in the refrigerator. The next morning the tubes are shaken to 
loosen the clots, centrifuged, the serum pipetted off and the clot broken up and 
transferred to a culture bottle which is thoroughly shaken and incubated. The 


492 J. W. GRAY, W. G. BERNHARD AND C. H. GOWEN 


cultures are inspected every 24 hours for diffuse cloudiness and dark brown 
discoloration which appears in from 1 to 6 days in positive cultures. 

For the identification and further study of the organisms blood agar plates 
are used. They are prepared from a sugar-free fresh heart infusion medium 
containing 1.5 per cent agar with a pH of 7.4. This is stored in amounts of 100 
ec. and when desired for use the medium is melted, cooled to 45°C. and 5 ce. 
of citrated human, rabbit or sheep blood is added. About 10 ec. is poured into 
each plate and they are cooled in the refrigerator before streaking. 


Fic. 2. High Power FIELD oF A CELLULAR AREA OF FIGURE | 


It shows lymphocytes, plasma cell infiltration and fibroblastic proliferation 


Stained specimens from the original cloudy bottle shows the formation of 
long chains during the first 24 hours of growth (fig. 3), which after that length 
of time tend to become broken up into short chains (fig. 4). A good growth 
usually develops on streaked blood agar plates in from 24 to 48 hours but a 
blood broth tube is also inoculated since an occasional strain will not develop 
satisfactorily on plates until it has been planted in blood broth for several 
generations. 
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Alpha prime colonies (fig. 5) are grayish in color and oval. There is a small 
amount of methemoglobin found and, after 24 to 48 hours incubation, a light 
ring of incomplete hemolysis appears. For the detection of this slight hemolysis 
a hand lens may be needed but after removing the colony a definite area of 
hemolysis is easily visible and the hemolytic tendency becomes more and more 
pronounced on succesive transplants. 

The alpha colonies (fig. 6) are raised and pointed, grayish green in color and 
show a definite production of methemoglobin but no zone of hemolysis. Even 
after repeated transplants hemolysis does not appear. 
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Fig. 3. PHOTOMICROGRAPH OF ALPHA PRIME STREPTOCOCCUS FROM JS-HOUR 
CARBOHYDRATE Brotu CULTURE 

Fic. 4. PHOTOMICROGRAPH OF ALPHA PRIME STREPTOceCccUS FROM 48-HOUR 
CARBOHYDRATE BROTH CULTURE 


It may be seen from table 1 that in a consecutive series of 200 
rheumatoid arthritis cases streptococci were cultured from the 
blood in 48 per cent, and in 65 per cent of the ninety-two early 
cases. A small percentage of staphylococci and diphtheroids also 
appeared in these cultures, the significance of which cannot be 
determined without further investigation. There were also 
seventy-nine cases of osteoarthritis cultured during the same 
period of time and all were negative for streptococcus. 
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Control cultures indicated in table 2 consisted of thirty-six 
normal individuals in which no growth was found, twenty-two 
cases of acute focal infection with 23 per cent positive results, 
twenty-six chronic focal infection cases with 4 per cent positive, 


Fig. 5. PHOTOMICROGRAPH OF ALPHA PRIME STREPTOCOCCUS COLONIES 


Blood agar plate showing flat colonies and a faint halo of hemolysis 


Fic. 6. PHOTOMICROGRAPH OF ALPHA STREPTOCOCCUS COLONIES ON A BLOOD 
AGAR PLATE 


The colonies are pointed and show no hemolysis 


and eighty-nine cases of so-called arthralgia in which 8 per cent 
showed a growth of streptococci. Cases of acute focal infection 
included seven of acute follicular tonsillitis, two of which were 
positive, and fifteen of acute sinusitis, three of which were 
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positive. In the group of chronic focal infection there were 
twelve cases of chronic sinusitis, nine chronic tonsillitis, two 
chronic cholecystitis, two chronic ulcerative colitis and one 
chronic pyelitis. 

The large group of eighty-nine cases of arthralgia in this control 
group, distinguished from arthritis by the absence of swelling and 
other evidence of joint pathology, showed a streptococcal growth 


TABLE 1 
BLoop CULTURES FOR STREPTOCOCC! IN CHRONIC ARTHRITIS 
CULTURES 


DIAGNOSIS CULTURES 
Negative | Positive Positive 


per ce nt 


Rheumatoid arthritis. ..... 213 95 48 
| 77 60 65 
Established. ...... 83 23 36 
Advanced....,..... : 53 12 26 

7S 95 0 | 0 


TABLE 2 
CONTROL BLOOD CULTURES FOR STREPTOCOCCI 
CULTURES 
DIAGNOSIS CULTURES 


Negative | Positive Positive 


per cent 


Normal individuals. ............ 36 48 48 0 
Acute focal infection..... 26 2 23 
Chronic focal infection. . . 33 a2 4 
Arthralgia........ 108 


in 8 per cent. Focal infection was almost as prevalent in this 
group as in the rheumatoid group, showing that although bacte- 
remia may be associated with focal infection and arthralgia, it is 
much more common when the joint infection becomes established. 
This observation was more or less corroborated by negative cul- 
tures from the joint fluid in early cases and positive cultures in 
more advanced cases. 

It is of considerable interest that relatively few positive cultures 
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were obtained in rheumatoid cases during the summer months. 
In many cases cultures from tonsils, teeth and sinuses yield 
streptococci of the same group as found in blood and joint fluid 
cultures. 

Further evidence of streptococcal infection in rheumatoid 
arthritis was found in agglutination tests illustrated in table 3. 

In most cases the agglutination was rather marked and the 
clumps large and not easily broken up. In some cases, there was 
a pro-agglutinoid zone extending as high as 1:80 and a few showed 
agglutination beyond the 1:5120 dilution. 

This procedure is apparently very reliable in detecting anti- 
bodies to more or less specific strains of streptococci and may be 


TABLE 3 
AGGLUTINATION TESTS WITH STREPTOCOCCI 


DILUTIONS OF SERUM 
DIAGNOSIS 


0-80 160-320 640-5120 
per cent per cent per cent 
Rheumatoid arthritis: 
Early 24 | 17 59 
Established. . . | 26 20 54 
Advanced. : 30 17 53 
Osteoarthritis. . 83 17 0 


Arthralgia. . .. 48 36 16 


compared to the Widal reaction in typhoid fever. In our rheu- 
matoid cases 70 to 76 per cent showed readings from 160 to 5120, 
and in osteoarthritis there were no high titre readings in uncom- 
plicated cases. The interpretation, however, from a clinical 
point of view is quite difficult. Why the titre increases in some 
cases that are progressing satisfactorily while it decreases in others, 
and why it may increase one month and decrease the next month, 
is not known. 

The sedimentation rate is one of the most valuable tests for the 
diagnosis of rheumatoid arthritis. It indicates activity of a 
disease process, usually associated with infection and is of value 
not only in the differential diagnosis of rheumatoid arthritis and 
osteoarthritis, but is also helpful in studying the effects of treat- 


\ 
~ 


CLINICAL PATHOLOGY OF RHEUMATOID ARTHRITIS 497 


ment in the former disease. Rheumatoid arthritis always shows 
an accelerated rate if the disease is active and as progress is made 
in controlling the infection the rate decreases until it approaches 
normal. We employ the Westergren method of determining the 
sedimentation rate because of its wide reading scale and each 
specimen is corrected to a constant cell volume and constant 
temperature. 

In table 4 the high sedimentation rates in rheumatoid arthritis 
and low rates in osteoarthritis are significantly shown. 

Active serum complement fixation was first applied to cases of 
arthritis by Burbank and Hadjopoulos' and may be useful in 
detecting the type of streptococcus or other organisms where the 


TABLE 4 
CORRECTED SEDIMENTATION RaTES 
MILLIMETERS PER HOUR 
DIAGNOSIS 
0-10 10-20 20+ 
per cent per cent per cent 

Rheumatoid arthritis: 


agglutination reaction is negative or very low. Theoretically, the 
thermo-labile antibodies are not destroyed by inactivation and 
these combine with the homologous bacterial antigen, thus fixing 
the native human complement and causing inhibition of hemolysis 
and a positive result. Practically it is subject to considerable 
error unless rigidly controlled. This procedure was applied in a 
small group of our cases and the results are given in table 5. 

Electrophoresis studies, as yet too complicated for general use, 
are also of value in detecting reactions between antibodies and 
homologous bacteria and are destined to play an important part 
in the bacteriology and vaccine treatment of rheumatoid ar- 
thritis. 

In a few of our cases of rheumatoid arthritis the administration 
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of even the most minute dose of specific vaccine was not well 
tolerated. In these cases the complement was usually found to 
be lower than normal and unless the titre could be increased by 
appropriate measures, such as transfusions, rest, heliotherapy, 
high vitamin and nutritious diet, further administration of 
specific vaccine apparently produced a ‘“‘negative phase’ and was 


TABLE 5 
ActTIvE SERUM COMPLEMENT FIXATION 
ANTIGENS 
CASE Streptococci 
Staphylo-| Colon Gono- 
Beta Alpha Alpha iene coccus bacillus coccus 
Rheumatoid 

1 +++ ++ +++ | +++ ++ ++ 0 

2 +44 +++ 0 

3 0 ++ +++ + 0 + 0 

4 + ct 0 0 a. 0 0 

5 +4+4+4+) (4444+) [4444/4+44+4+ + 

Osteoarthritis 
6 0 0 0 0 0 0 0 
7 + 0 0 0 0 0 0 
Arthralgia 
8 0 0 0 0 a 0 0 
) +++ + ++ +++ ++ +++ 0 
Focal infection 

10 0 0 0 0 0 0 0 
ll 0 - 0 0 0 0 0 
12 ++ ++ ++ ++ +++ + ++++ 
13 0 0 0 0 0 0 0 


harmful to the patient. Table 6 shows the variations in the sera 
of fourteen patients. 

One of the most important objects of cultures, serological tests 
and cataphoresis studies is the selection of a suitable organism for 
vaccine preparation. An organism isolated from the patient’s 
blood or stock strain agglutinated by the patient’s serum are 
reliable. Agglutination tests with a freshly isolated autogenous 
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strain of bacteria are not practical because the organism usually 
shows marked auto-agglutination. Complement fixation is satis- 
factory, although the time elapsing between isolating the organ- 
ism, making the antigen and performing the test is considerable. 
The selection of a proper organism from a focus is difficult unless 
one is equipped to make cataphoresis determination. 

Vaccine is prepared in the usual manner, using a non-toxic 
chemical for killing the organism and making up a stock solution 
of 1000 million bacteria per cubic centimeter. From this prep- 
aration dilutions for intravenous administration are made so that 
bottle no.1 contains 1 million per cubic centimeter, no.2, 10 mil- 


TABLE 6 
COMPLEMENT TITRE 


AMOUNT OF SERA CONTAINING ONE UNIT OF COMPLEMENT 


ce. ce. 
0.015 0.005 
0.01 0.025 
0.05 0.01 
0.02 0.02 
0.015 0.05 
0.025 0.02 
0.01 0.05 


(The normal range is 0.005 to 0.015.) 


lion, and no. 3, 100 million. The initial dose is 100 thousand 
bacteria and the average maximum dose 10 million. Vaccine 
administered in this way decreases the patient’s hypersensitivity 
and we have found it more satisfactory than the subcutaneous 
method. 

The results of blood counts taken in our rheumatoid arthritis 
and osteoarthritis cases are shown in table 7, and it will be noted 
that the percentage of hemoglobin was lower, the number of eryth- 
rocytes less and leukocytes somewhat higher in rheumatoid 
arthritis than in osteoarthritis. 

It was found that the blood counts of private cases of rheuma- 
toid were higher in every respect than those from the out-patient 
department. There are two explanations for this difference, first, 
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TABLE 7 


Buioop FINDINGS IN RHEUMATOID ARTHRITIS AND OSTEOARTHRITIS 


RHEUMATOID 


OSTEOARTHRITIS 
per cent per cent 
Hemoglobin (Newcomer): 
70-80 per cent..... 34 23 
Erythrocytes: 
Leucocytes: 


TABLE 8 


COMPARATIVE BLOOD FINDINGS IN PRIVATE AND CLINIC CASES OF RHEUMATOID 


ARTHRITIS 


BLOOD 


PRIVATE (100) 


CLINIc (100) 


Hemoglobin (Newcomer): 


Erythrocytes: 


Leucocytes: 


per cent 


16 
32 
34 
16 


57 
29 
11 


per cent 


| = 
2 
17 
34 
47 
17 
44 
32 
3 7 
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the poor living conditions of the clinic patients and, second, the 
higher percentage of advanced cases in this group. A compara- 
tive study of the findings in these two groups of cases may be 
found in table 8. 

An analysis of the blood counts of early, established and 
advanced cases was made in the private group (table 9) and 
showed that the hemoglobin became lower as the disease ad- 


TABLE 9 
Buioop FINDINGS IN VARIOUS STAGES OF RHEUMATOID ARTHRITIS 
(100 private patients) 


BLOOD | “(32casms) | (24 cases) 
per cent per cent per cent 
Hemoglobin (Newcomer): 
19 17 12 
15 19 20 
Erythrocytes: 
Below 3.5 millions. ................... 3 4 2 
Leucocytes: 


vanced and in the early cases a higher leucocyte count and amore 
frequent shift to the left were found. In some of the advanced 
cases the granulocytes were persistently below normal. 

The blood chemistry in rheumatoid arthritis was essentially 
negative. In rare instances the uric acid was above normal, 
apparently associated with a gouty diathesis. Only one case 
showed a low calcium-phosphorus index. At the present time 
there is but little known about the bone pathology in rheumatoid 


= 
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arthritis. We have observed marked decalcification in the x-ray 
films of some cases, increased density in other clinically similar 
cases, and degenerative changes in a few of the advanced group, 
but in all of these cases a normal amount of calcium and phos- 
phorus was found in the blood. Perhaps further studies of the 
parathyroid and the vitamins in their relation to bone physiology 
and pathology will throw light on this phase of the subject. 

Gonococcus fixation tests were made as a routine in our cases 
and in rare instances the results were 4 plus. We have no way of 
determining the significance of this test in chronic infectious poly- 
arthritis because in our positive cases there was also evidence of 
streptococcal infection. 

The stool examinations frequently revealed evidence of faulty 
digestion and elimination. Thirty per cent showed the presence 
of streptococci usually of the alpha or gamma types. Occasion- 
ally a hemolytic colon bacillus was found and in two cases the 
patient’s serum showed complement fixing antibodies for this 
organism. 

The metabolic rate was determined in forty-seven of the 200 
cases of rheumatoid arthritis. There were minus readings in 53 
per cent, averaging —7, and plus readings in 47 per cent, aver- 
aging +14. As the disease advanced the minus readings in- 
creased as indicated by 42 per cent, average +5, in early cases, 
and 64 per cent, average —9, in the more advanced cases. In two 
cases hyperthyroidism requiring thyroidectomy developed quite 
suddenly more than a year after the onset. 

In conclusion, it is obvious that the laboratory, particularly in 
the fields of bacteriology and serology, is solving many of the 
problems of rheumatoid arthritis. As we learn more about the 
natural and acquired susceptibility and resistance of joint tissues, 
and more about the patients immunological and allergic reactions 
to focal, systemic and joint infections, the treatment of this 
dreaded disease becomes less emperic and more specific. 
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CHOLESTEROLURIA IN BRIGHT’S DISEASE*} 
A CHEMICAL STUDY 


MAURICE BRUGER 


From the Department of Medicine, New York Post-Graduate Medical School and 
Hospital, New York City 


As early as 1863, Salisbury” published a paper on ‘‘Experiments 
Connected with the Discovery of Cholesterine and Seroline, etc.” 
Cholesterol crystals were observed in the urines of seventeen 
patients with a variety of diseases including intermittent fever, 
typhoid fever, diptheria and chicken pox. In two normal urines 
examined by Salisbury, no cholesterol crystals were found. The 
advent of the polarizing microscope revealed a new means of 
detecting the esters of cholesterol in urine. A number of workers 
were unable to find anisotropic or double refractile bodies (cho- 
lesterol esters) in normal urine (von Noorden?®, Munk!’, Gross®, 
Miloslavich'*). By chemical means, however, the urine from 
normal subjects was found to contain traces of cholesterol (Pri- 
bram”, Gérard", Bacmeister and Havers?, Grunke, Gardner and 
Gainsborough", Mirsky!’). In Bright’s disease, double refractile 
bodies were consistently found in the urine (Kaiserling and 
Orgler™, Munk, Kollert and Finger", Beale‘, Bergel®, Miloslavich, 
Brice’, Achard'). Anisotropic substances have been found in the 
urine in cases of nephritis complicated by diabetes (Falk and von 
Siebenrock®), in nephritis associated with syphilis (Stengel and 
Austin’), and in the albuminuria of pregnancy (Eufinger®). 
Miloslavich quotes the interesting work of Weltmann and Biach 
and of Genck who found cholesterol in the urine in experimental 
hypercholesterolemia only after the kidneys had been damaged 
with uranium nitrate. 


* Read at a Symposium on Cholesterol before the Fourteenth Annual Con- 
vention of the American Society of Clinical Pathologists held at Atlantic City, 
June 7 to 9, 1935. 

t Aided by a grant from the Josiah Macy Jr. Foundation. 
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The quantitative determination of cholesterol in the urine in 
Bright’s disease, however, has received comparatively little atten- 
tion. The literature contains a number of reports on the chemi- 
cal determination of the urinary cholesterol in one or more cases 
of renal disease (Bauman and Hansmann’, Schmidt, Gross, 
Grunke, Sokolow?’, Mirsky). A significant work on this subject 
was published by Gardner and Gainsborough in 1925. In paren- 
chymatous nephritis with hypercholesterolemia, they found large 
quantities of cholesterol in the urine approximating 40 mgm. a 
day. They maintained that an ethereal sulphate of cholesterol 
was present in considerable quantities in such urines which could 
only be determined after drying the ether-extracted urine and 
boiling the residue with glacial acetic acid under reflux for five to 
six hours, an observation we have been unable to confirm. They 
stated that the high content of ethereal sulphate in the urine 
goes hand in hand with a high plasma cholesterol. 

An investigation of this subject was undertaken in this labora- 
tory three years ago. The study was chemical in nature; no 
attempt was made to determine the presence or absence of aniso- 
tropic substances in the urine. Obviously, the quantitative 
determination of the cholesterol in the urine is to be preferred to 
a microscopic examination; Brice and Turner®® have recently 
pointed out the many difficulties encountered in the recognition 
of polarizing figures and their identification as cholesterol esters in 
the urine. 


MATERIALS AND METHODS 


This report is based on several hundred determinations on the cholesterol and 
protein content of the urines of thirty-one cases of Bright’s disease. Sixteen of 
these patients had chronic diffuse glomerular nephritis, five, chronic diffuse 
glomerular nephritis with a definite nephrotic component, five, with amyloid 
nephrosis and five, with so-called lipoid nephrosis. This study was carried out 
for the most part on cases admitted to the wards of the New York Post-Graduate 
Hospital.* 


* We are indebted to Dr. S. Edward King for permission to study the five 
cases of amyloid nephrosis from his service at Sea View Hospital, Staten Island, 
and to Dr. Carl H. Greene for two cases of lipoid nephrosis from his service at 
St. John’s Hospital, Brooklyn. 
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The determination of cholesterol in the urine was carried out according to 
procedures developed in this laboratory. The method described by Mirsky 
has been adopted with several modifications for urines with comparatively low 
cholesterol content. The determination of cholesterol in urines rich in this 
sterol was made by a modified Bloor method. The modifications for both 
methods referred to above will be described elsewhere. The analyses were 
carried out on filtered urine; in those circumstances where unfiltered urine was 
examined they are so indicated in the tables. When the plasma cholesterol was 
also determined, the Sackett modification of the Bloor method™ was employed, 
using the temperature control procedure adopted in this laboratory.'* The 
protein content of the urine was determined according to the method of Wu and 
Ling* as described by Peters and Van Slyke.”! 


RESULTS 


The concentration and total output of cholesterol in eight 
urines obtained from six normal subjects are shown in table 1. 
It is obvious that the concentration of cholesterol in normal urine 
is exceedingly small, but the quantity present is measurable 
chemically, especially when quantities of 1000 cc. or more of 
urine are used for a single determination. The output of choles- 
terol in normal urine averages 0.5 mgm. in 24 hours; the highest 
value obtained was 1.1 mgm. for filtered urine and 2.1 mgm. for 
unfiltered urine per day. The difference between the cholesterol 
content of filtered and unfiltered urine in one case indicated that 
the sediment contained approximately 47.4 per cent of the total 
urinary cholesterol (see footnote table 1). 

The relation between the cholesterol and protein concentrations 
in the urine of a case of chronic diffuse glomerular nephritis with 
a marked nephrotic component is charted in figure 1. In this 
study the urine was collected over four hour periods et intervals 
for twenty-eight days. At the two-hour mark of each of the 
experimental observations, a blood specimen was obtained and 
the plasma cholesterol determined. This figure indicates the 
following significant findings: (A) The excretion of cholesterol in 
the urine parallels the protein excretion. (B) The level of the 
blood cholesterol influences the excretion of cholesterol in the 
urine only to this extent, that more cholesterol is excreted per 
gram of protein in the presence of a higher blood cholesterol than 
when the blood cholesterol is at a lower level. Hypercholesterol- 
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emia, per se, does not induce cholesteroluria (as indicated in 
studies of the urinary cholesterol in other diseases accompanied 
by hypercholesterolemia, namely, diabetes mellitus); in the 
presence of proteinuria, however, an increased blood cholesterol 
augments the cholesterol excretion in the urine. 

The relation between the protein and cholesterol concentra- 
tions in the urine of a patient with lipoid nephrosis is given in 
figure 2. The same relationship between protein and cholesterol 
excretion described above is indicated in the study of this case. 


TABLE 1 
THE CHOLESTEROL CONTENT OF THE URINE OF NORMAL SUBJECTS 
NUMBER VOLUMET TOTAL CHOLESTEROL 
ce. mgm. per cent | mgm. 
900 0.036 0.329 
2A 3,160 0.019 0.600 
B 3,020 0.012 0.365 
C 2,625 0.042 1.110* 
3 1,046 0.006 0.065 
4 2,192 Very faint trace 
5 2,070 0.010 0.205 
6 1,500 0.068 1.020 


* Unfiltered urine in this case showed a concentration of 0.079 mgm. of choles- 
terol per 100 cc. The total excretion was 2.11 mgm. for the 24 hours. Hence the 
urinary sediment contained 47.4 per cent of total urinary cholesterol. 

+ All were 24 hour specimens except number 4 which was a 29 hour speciman. 


Figure 3 is presented to show the terminal drop both in protein 
and cholesterol excretion in the urine prior to death of a patient 
with nephrotic glomerular nephritis. Exitus was brought about 
by pneumococcic peritonitis which developed during the course of 
the disease and not by renal insufficiency. 

Table 2 indicates the extent of loss of cholesterol and protein 
in the urine in patients with Bright’s disease. The maximal ex- 
cretion of cholesterol in the urine of the thirty-one cases studied 
was shown by the first patient (Case 7) who had chronic diffuse 
glomerular nephritis with a nephrotic component. This patient 
excreted 92 mgm. of cholesterol and 50.3 grams of protein in the 
urine during a period of 24 hours. In contrast to the first four 
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cases presenting the nephrotic syndrome, the other seven with 
chronic diffuse glomerular nephritis showed a much smaller ex- 
cretion both of cholesterol and of protein in the urine. 


8 22 16 20 2 28 
DaYs 
Fic. 1. Tae*RELATION BETWEEN THE CHOLESTEROL AND PROTEIN CONCENTRA- 


TIONS IN THE URINE OF A PATIENT WITH CHRONIC DiFFUSE GLOMERULAR 
NEPHRITIS SHOWING A MarkKED NEPHROTIC COMPONENT (CASE 7) 


The effect of variations in the plasma cholesterol on the concentration of 
cholesterol in the urine 


Studies were carried out in an attempt to determine the 
quantity of cholesterol present in the sediment of nephritic and 
nephrotic urine (figure 4). This was determined by analyzing 
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filtered and unfiltered specimens of the same urine, the difference 
representing the cholesterol in the sediment. The cholesterol 
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Days 


Fic. 2. THe RELATION BETWEEN THE PROTEIN AND CHOLESTEROL CONCENTRA- 
TIONS IN THE URINE OF A PATIENT WITH Liporp Nepurosis (Case 9) 
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Fic. 3. THE RELATION BETWEEN THE PROTEIN AND CHOLESTEROL CONCENTRA- 
TIONS IN THE URINE OF A PATIENT WITH CHRONIC DiFFUSE GLOMERULAR 
NEPHRITIS SHOWING A MARKED NEPHROTIC COMPONENT (CASE 7) 


Note the fall in the urinary protein and cholesterol several days prior to death 
from pneumococcic peritonitis. 


content of the sediment may at times constitute as much as 40 
per cent of the total urinary cholesterol (figure 4). At times, the 
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sediment may be comparatively rich in free cholesterol and poor 
in esters and vice versa (figure 4). 

Examples of three of the many experiments carried out on the 
sediment of pathological urines are summarized as follows: In 
experiment 1, performed on a patient with lipoid nephrosis the 
difference between unfiltered and filtered urine indicated that 
0.630 mgm. of cholesterol was present in the sediment of 100 cc. 
of urine. In this case, the sediment of 100 cc. of urine was ob- 


TABLE 2 


Tue Extent or Loss oF CHOLESTEROL AND PROTEIN IN THE URINE OF PATIENTS 
WITH Briaut’s DISEASE 


URINE 


CASE DIAGNOSIS Total Total 

Output, {| cholesterol| protein 
24 hours output, output, 
24 hours 24 hours 


ce. mgm. grams 


7 Chronic diffuse glomerular nephritis | 2,300 92.00 50.32 
with nephrotic component 
8 Chronic diffuse glomerular nephritis | 3,270 57.60 22.21 
with nephrotic component 


9 Lipoid nephrosis 2,132 34.37 30.50 
10 Lipoid nephrosis 546 30.19 25 .06 
11 Chronic diffuse glomerular nephritis 2,190 21.46 10.51 
12 Chronic diffuse glomerular nephritis 1,780 18.08 5.64 
13 Chronic diffuse glomerular nephritis 592 11.13 9.89 
14 Chronic diffuse glomerular nephritis 2,047 10.06 8.78 
15 Chronic diffuse glomerular nephritis 1,422 9.60 4.38 
16 Chronic diffuse glomerular nephritis 657 3.68 2.40 
17 Chronic diffuse glomerular nephritis 414 2.54 4.86 


tained by centrifugalization and analyzed for cholesterol. The 
quantity actually found, 0.618 mgm., compares favorably with 
the amount obtained by the difference between filtered and un- 
filtered urine. In experiment 2, on a patient with chronic diffuse 
glomerular nephritis with a nephrotic component, the sediment of 
1000 cc. of urine was obtained by centrifugalization and analyzed 
for cholesterol. In this instance, 0.072 mgm. of cholesterol was 
present in the sediment of 100 cc. of urine. Obviously, the urines 
of patients with Bright’s disease, not only contain varying 
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amounts (and kind) of sediment, but the quantity of cholesterol 
present varies considerably in different cases. No attempt was 
made to weigh the sediment in order to determine the amount of 
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3 4 5 
CASE NUMBERS 
Fic. 4. Toe CHOLESTEROL CONTENT OF THE URINARY SEDIMENT OF PATIENTS 
WITH Bricut’s DISEASE 


The solid areas represent the difference between the urinary cholesterol 
concentrations of nine filtered and unfiltered specimens of urine from six patients 
with Bright’s Disease (total column-concentration of cholesterol in unfiltered 
urine; blank column-concentration of cholesterol in filtered urine). The solid 
areas therefore indicate the cholesterol content of the urinary sediment. The 
percent increase or decrease of cholesterol esters in filtered urine in comparison 
to the unfiltered specimens is shown by the lines above and below the horizontal 
line at the top of the figure. 


cholesterol present per unit of weight; this appears to be an in- 
teresting problem and it is planned to investigate this in the near 
future. In experiment 3 similar studies were carried out for 
cholesterol and for protein. The sediment of this urine contained 
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14 per cent of the total cholesterol (1.168 mgm. per 100 cc.) and 
only 3 per cent (0.088 mgm. per 100 cc.) of the total protein. 
Many observations of this type have been made and the results 
invariably showed that the urinary sediment contained consider- 
ably more cholesterol than protein. 


DISCUSSION 


The most significant finding in this investigation has been the 
observation that the cholesterol excretion in the urine has been 
found to parallel the protein excretion. In patients with ne- 
phrosis and nephrotic glomerular nephritis, a marked loss of protein 
in the urine is accompanied by an excessive excretion of choles- 
terol. The highest output we have observed was a loss of 92 
mgm. of cholesterol in 24 hours. At this rate of excretion, and 
providing the cholesterol in the blood is not replenished, the total 
blood cholesterol can be depleted within a few months. Ob- 
viously, there are processes which compensate for such a marked 
loss of cholesterol from the organism. 

In recent years, much evidence has accumulated to show that 
cholesterol can be synthesized and destroyed in the animal body. 
Schoenheimer and Breusch?’ recently reviewed the literature on 
this subject and also reported the results of experiments on mice 
which prove that cholesterol synthesis and destruction continually 
take place in the animal organism. Schoenheimer*® also estab- 
lished the probability of cholesterol destruction in a patient with 
hypercholesterolemia. 

In view of these observations, it is reasonable to assume that 
the blood cholesterol is maintained when hypercholesteroluria 
exists by one or more of such compensatory processes as: in- 
creased cholesterol synthesis, decreased cholesterol destruction 
or diminished excretion through the intestines. A similar thesis 
to account for the conservation of cholesterol in the organism in 
other pathological conditions associated with marked losses of 
cholesterol has been proposed (Bruger’). It is impossible to 
state at this time which of these variables is particularly in- 
fluenced in morbid states associated with abnormal excretions of 
this sterol from the body. 
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CONCLUSIONS 


(1) Cholesterol is excreted normally in the urine in amounts 
averaging 0.5 mgm. perday. In patients with Bright’s disease, 
the maximal excretion observed was 92 mgm. per day. 

(2) Inthe urine of patients with Bright’s disease, the cholesterol 
excretion was found to parallel the protein excretion. 

(3) Hypercholesterolemia, per se, does not induce cholesterol- 
uria; however, when proteinuria exists, more cholesterol is ex- 
creted per gram of protein in the presence of a higher blood 
cholesterol than when the blood cholesterol is at a lower level. 

(4) The urinary sediment may contain as much as 40 per cent 
of the total cholesterol in the urine. 


At various times during the course of this investigation, technical aid was 
given by Samuel Member, Ruby M. Bohart, Olive Millbrandt, Leo Leveridge, 
Albert Koslow and William Pearlman. Grateful recognition is given for their 
assistance and interest in this work. 
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PLASMA CHOLESTEROL CONCENTRATION IN GLO- 
MERULONEPHRITIS AND OTHER TERMINAL 
STATES* 


A. CANTAROW anp S. G. McCOOL 
From the Laboratory of Biochemistry, Jefferson Hospital, and the Department of 
Medicine, Jefferson Medical College, Philadelphia, Pennsylvania 

The wealth of data available regarding alterations in blood 
cholesterol in pathological states is in striking contrast to the 
lack of specific knowledge of the mechanisms underlying these 
changes. This is, of course, due to the relatively limited state 
of our present understanding of the intermediary metabolism of 
cholesterol. Inability to evaluate adequately all of the factors 
which may be operating has unquestionably been responsible 
for many of the variable and apparently contradictory observa- 
tions reported by different investigators in a number of clinical 
conditions. A more complete understanding of the pathologic 
physiology in certain disease states has clarified the situation 
considerably, as in the case of renal disease, in which a clearer 
distinction between predominantly degenerative tubular lesions 
and inflammatory glomerular lesions has to a large degree ex- 
plained much of the discrepancy in the earlier reports of blood 
cholesterol concentration in Bright’s disease. 

The rather constarit occurrence of hypercholesterolemia in 
chronic nephrosis and in association with advanced nephrotic 
lesions in glomerulonephritis is well recognized, although its 
cause is not definitely known. However, whatever the under- 
lying mechanism may be, it is in all probability quite different 
from that responsible for the alterations in cholesterolemia which 
may occur in chronic glomerulonephritis, with minimal tubular 
lesions. Although the total fat, fatty acid and phospholipid con- 


* Read at a Symposium on Cholesterol before the Fourteenth Annual Con- 
vention of the American Society of Clinical Pathologists held at Atlantic City, 
June 7 to 9, 1935. 
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centrations in the plasma are commonly increased, the plasma 
cholesterol is frequently normal or subnormal in the latter condi- 
tion, this dissociation arguing, as stated by Peters and Van 
Slyke,!* a functional differentiation between these lipid fractions. 

The variability of the plasma cholesterol in chronic glomeru- 
lonephritis has attracted considerable attention, practically all 
investigators of this problem coinciding in the opinion that a fall 
from a previously elevated or normal level is of serious prognostic 
significance, particularly if associated with increasing nitrogen 
retention. This view has been suggested if not actually stated 
by Chauffard, LaRoche and Grigaut, Schmidt, Epstein and Roth- 
schild, Stepp, Henes, Fleming and Ashe and Bruger.! Hypo- 
cholesterolemia in advanced nephritis has also been reported by 
Bloor,? Daniels* and Kimura and Stepp,® but, in contrast to 
several of the authors mentioned above, Daniels and Hahn and 
Wolff? could not demonstrate an inverse relationship between 
the blood non-protein nitrogen and cholesterol in this condition. 
Ashe and Bruger state that whereas there is some evidence of a 
reciprocal relation between these two factors, at times this is 
offset by other factors. Critical analysis of available data ap- 
parently supports the conclusion reached by these authors, 
namely, that hypocholesterolemia in the terminal stages of 
chronic glomerulonephritis with renal failure is probably due in 
large measure to contributing factors such as anemia, starvation 
and cachexia. As is well known, these factors may in themselves 
produce or, at least, be accompanied by a fall in plasma choles- 
terol and, not infrequently, a rise in fatty acids and phospholipid, 
constituting a blood lipid picture closely resembling that en- 
countered in uremia. 


Material and methods 


The data reported in the present study consist of observations made in 
eighteen patients (fourteen of whom died) with advanced chronic glomerulone- 
phritis, thirty-two patients with nitrogen retention not dependent upon glomeru- 
lonephritis (26 of whom died) and eighteen patients dying of conditions not 
accompanied by nitrogen retention. Plasma cholesterol was determined by the 
method of Myers and Wardell, urea nitrogen by the aeration method of Myers, 
non-protein nitrogen and creatinine by the colorimetric methods of Folin and 
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the CO, combining power by the manometric method of Van Slyke. In our 
experience, the normal range of plasma cholesterol, by the method employed, is 
140 to 200 mgm. per 100 cc. The diagnosis of glomerulonephritis was estab- 
lished by a careful analysis of clinical and necropsy findings. Patients with 
nephrosclerosis with and without renal functional impairment were not included 
in the nephritic group because of the not infrequent absence of anemia in such 
cases. 


ANALYSIS OF DATA 
Chronic glomerulonephritis 


There were eighteen patients in this group; fourteen died while under observa- 
tion, two left the hospital in a critical condition and two were discharged con- 
siderably improved clinically. The findings are presented in detail in table 1. 
Edema, of moderate degree, was present in only two of the four patients with 
myocardial failure which was predominantly of the left ventricular type in each 
instance. The figures reported for specific gravity of the urine represent in each 
case the maximum value obtained, and those for blood pressure, hemoglobin and 
erythrocytes represent the mean of several values obtained during the period of 
observation (table 1). 

The non-protein nitrogen ranged from 44 to 349 mgm. per cent and the 
plasma cholesterol from 59 to 348 mgm. per cent. Complicating conditions 
were present in cases 5 (carcinoma), 8 (hyperthyroidism), and 13 (shock and 
hemorrhage) which might in themselves be associated with a tendency toward 
hypocholesterolemia. It is interesting to note the absence of hypercholes- 
terolemia in case 3 (diabetes mellitus) with a blood sugar of 310 mgm. per cent 
and with gangrene of several toes of both feet. Anemia was present in every 
instance, but there was no consistent quantitative relationship between the 
degree of anemia and of hypocholesterolemia. Neither was there any con- 
sistency in the relationship between the plasma cholesterol and the non-protein 
nitrogen or creatinine concentrations. In general, however, although low values 
were obtained at all levels of non-protein nitrogen, a cholesterol concentration 
above 140 mgm. per cent was obtained in only one (case 11) of the fourteen 
determinations in which the corresponding nitrogen values were 100 mgm. 
or more per cent. In contrast to this, cholesterol values of more than 140 mgm. 
were obtained in seven of the fourteen determinations in which the correspond- 
ing nitrogen values were below 100 mgm. per cent. This tendency toward 
fixation of the cholesterol level at a relatively low figure as the degree of renal 
functional impairment increases is illustrated in figure 1. A rise in cholesterol 
occurred coincidently with a fall in non-protein nitrogen in cases 11 and 15 and 
a drop in the former accompanied a rise in the latter in cases 2, 3, 4, 8 and 12. 

Acidosis of moderate to severe grade was present in seven of the nine cases 
in which the CO, capacity of the blood plasma was determined. An advanced 
grade of renal functional impairment was indicated by the urea clearance test 
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in ten of eleven cases and relatively marked impairment of concentrating ability 
was indicated by the relatively low maximum specific gravity in four of the seven 
cases in which clearance values were not obtained. The total serum protein 
concentration ranged from 5.82 to 8.14 grams per 100 cc. in the eight cases in 
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which this determination was made, and edema, limited to the lower extremities, 
was present in only two instances (cases 6 and 14; serum protein 5.82 and 6.76 
grams per 100 cc. respectively). The diagnosis of chronic glomerulonephritis * 
was confirmed at necropsy in ten of the fourteen fatal cases. 
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Non-glomerulonephritic nitrogen retention 


There were thirty-two patients in this group, twenty-seven of whom died 
while under observation. The absence of glomerulonephritis was established 
at necropsy in twenty instances. The nitrogen retention was associated with 
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urinary obstruction in sixteen instances (cases 19, 20, 22-24, 26, 30, 31, 34-36, 
38, 39, 42-44), eight of which were due to carcinoma; with nephrosclerosis and 
hypertension in five; with myocardial failure due to valvular heart disease in 
two; with renal calculus in one case. In case 27, the renal tissue was almost 
entirely replaced by lymphosarcomatous metastases. Nitrogen retention in the 
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seven other cases was apparently dependent upon primarily extrarenal factors. 
The non-protein nitrogen ranged from 29 to 234 mgm. and the plasma cholesterol 
from 59 to 314 mgm. per cent (table 2). 

The absence of consistent relationship between anemia and hypocholesterole- 
mia was more apparent in this group than in the patients with chronic glomerulo- 
nephritis. As in the latter, there was no consistent quantitative relationship 
between the plasma cholesterol and the non-protein nitrogen and creatinine 
concentrations. However, as indicated in figure 2, the distribution of cholesterol 
values at different levels of nitrogen retention closely resembled that observed 
in the group of patients with chronic glomerulonephritis, that is, a definite 
tendency toward fixation of the cholesterol concentration at a relatively low 
level with increasing grades of nitrogen retention. Values above 120 mgm. 
were obtained in only three of the seventeen determinations in which the corre- 
sponding nitrogen values were 80 mgm. or more per cent, while values above 120 
mgm. were obtained in eleven of the twenty-five instances in which the nitrogen 
values were below 80 mgm. per cent. Decreasing nitrogen retention was ac- 
companied by an increase in cholesterol in cases 21 and 30, both patients recover- 
ing. It is interesting to note the progressive fall in cholesterol accompanying a 
drop in non-protein nitrogen in case 26, in which death occurred on the day of 
the last recorded determination. Of interest, too, is the high plasma cholesterol 
(276 mgm.) in case 29, a patient with essential hypertension and nephrosclerosis, 
rising to 314 mgm. coincidently with a marked increase in non-protein nitrogen. 


Terminal states without nitrogen retention 


There were eighteen patients in this group, the data being presented in 
detail in table 3. The plasma cholesterol concentration ranged from 41 to 667 
mgm. per cent, the latter value being obtained in a patient with essential 
hypertension, five days before death due to coronary artery occlusion. No 
definite cause for this marked degree of hypercholesterolemia could be de- 
termined ; there was no edema, the blood sugar was 82 mgm. and the total plasma 
protein 7.4 grams per 100 cc. Values above 140 mgm. per cent were obtained 
in seven instances, in three of which the determinations were made from five to 
twenty-one days before death. 


DISCUSSION 


These observations are in accord with the majority of similar 
studies reported by previous investigators. ‘The high incidence 
of low normal and subnormal plasma cholesterol values in the 
terminal stages of chronic glomerulonephritis and the almost in- 
variable occurrence of hypocholesterolemia in association with 
high grades of nitrogen retention in this condition lend support 
to the general opinion regarding the serious prognostic signifi- 
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cance of such findings in patients with nephritis. However, the 
fact that similar findings are obtained in a wide variety of other 
terminal states accompanied by nitrogen retention of non-ne- 
phritic origin suggests that the nephritic process per se may not be 
the factor directly responsible for the development of the hypo- 
cholesterolemia in nephritis and that the prognostic significance 
of this phenomenon is probably related to the operation of some 
fundamental mechanism which is stimulated by a variety of 
pathological states. Although Bruger and Poindexter‘ found 
that a sharp drop in plasma cholesterol accompanied an increase 
in blood urea produced by the oral administration of urea, this 
reciprocal relation, as stated by Ashe and Bruger, and as illus- 
trated by our findings, is not observed so consistently clinically. 
The data presented in figures 1 and 2 indicate the frequency of 
extremely low cholesterol values in association with relatively 
mild grades of nitrogen retention. The fact that hypocholes- 
terolemia was present more consistently in patients with marked 
than in those with mild nitrogen retention does not necessarily, 
of course, indicate a reciprocal relation between these two factors, 
but may be dependent upon other phenomena more directly 
representative of the functional state of the organism as a whole. 
This is suggested by the frequent occurrence of marked hypo- 
cholesterolemia in terminal states unassociated with nitrogen 
retention or renal disease. 

Appreciation of these facts has led other observers (Peters and 
Van Slyke and Ashe and Bruger) to conclude that the lowered 
plasma cholesterol in advanced glomerulonephritis is perhaps due 
to anemia and cachexia. It is difficult to determine the validity 
of such an assumption because of the almost invariable anemic 
and cachectic state of individuals in the terminal stages of this 
disease. These factors may be no more directly related to the 
hypocholesterolemia than is the degree of nitrogen retention. 
That such is the case, at least with regard to anemia, is suggested 
by several patients in tables 2 and 3, in whom varying grades of 
hypocholesterolemia were accompanied by essentially normal 
hemoglobin and erythrocyte values (table 2: cases 19, 21, 31, 32, 
35, 39, 40, 47, 48, 50; Table 3: cases 59, 60, 67,68). That many 
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anemic states may be accompanied by hypocholesterolemia is well 
established, but here too the underlying mechanism is not well 
understood, and the substitution of anemia for nitrogen retention 
as a causative agency does not appear to be entirely justifiable. 

Whereas the majority of the patients with advanced glomeru- 
lonephritis and those with carcinoma were unquestionably ca- 
chectic, this term can scarcely be applied universally to those dying 
of peritonitis, pneumonia, coronary artery occlusion, congestive 
and left ventricular heart failure and to certain patients with 
urinary obstruction due to prostatic enlargement. 

If one is to assume that the mechanism underlying the produc- 
tion of hypocholesterolemia in various terminal states is essen- 
tially the same in each case, it would appear that some other 
explanation must be sought. That this phenomenon is depend- 
ent upon some disturbance in a fundamentally important mech- 
anism is suggested, at least, by the frequency of its occurrence 
in terminal states, both acute and chronic, and by its usually 
grave prognostic significance under such circumstances. Certain 
observations point to the reticulo-endothelial system as being 
possibly of significance in this connection. A number of investi- 
gators, including Leites,° Beumer,? Moravek and Cashin" and 
Goebel and Gnoinski’ have reported a decrease in plasma choles- 
terol following intravenous injection of various colloidal sub- 
stances which, as stated by Muller,!2 may be interpreted as indi- 
cating that low cholesterol values may be obtained by increasing 
the functional activity of the reticulo-endothelial system, i.e., 
stimulating the withdrawal of cholesterol from the blood. Ac- 
cording to Leites and Beumer this increased withdrawal may also 
be dependent upon a change in the colloidal state of the blood. 

In the course of our studies of hepatic function in a variety of 
conditions, a distinct difference was noted in some instances 
between the plasma cholesterol concentration before and that 
after the injection of bromsulphalein. Tables 4 and 5 contain a 
resumé of data obtained in fifteen cases with and twenty-two 
without dye retention. The dosage employed was two mgm. 
per kilogram of body weight and the blood was withdrawn for 
analysis immediately before and 30 minutes after the injection 
of the dye. 
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A significant decrease (8.5-41.3 per cent of the original value) 
occurred in eight of fifteen patients showing dye retention of 5 
to 80 per cent and in ten of twenty-two (8.0-30.7 per cent) 
showing no dye retention. An increase (21.2—64.6 per cent) oc- 
curred in four cases in the first group and in one (8.9) in the 
second group. On the basis of the observations of Schellong 
and Eisler,“ Saxl and Donath“ and Klein and Levinson that 
the halogenated phthaleins are removed from the blood by the 


TABLE 4 
CHANGE IN PLASMA CHOLESTEROL IN FIFTEEN CASES WITH BROMSULPHALEIN 
RETENTION Tuirty MINUTES FOLLOWING THE INJECTION OF THE DYE 


INCREASED CHOLESTEROL DECREASED CHOLESTEROL 
Number Dye Number Dye 
of Cholesterol Increase Cholesterol | Decrease retention 
i - per cent per cent ae per cent per cent 
4 112-380 | 21 .2-64.6 5-80 8 114-238 | 8.5-41.3 5-80 
TABLE 5 


CHANGE IN PLASMA CHOLESTEROL IN TWENTY-TWO CASES WITH NO BROMSUL- 
PHALEIN RETENTION THIRTY MINUTES FOLLOWING 
THE INJECTION OF THE DYE 


INCREASED CHOLESTEROL DECREASED CHOLESTEROL 
Number | Number | 
Cholesterol | Increase of Cholesterol Decrease 
mgm. per cent | per cent mgm. per cent per cent 
1 179 | 8.9 10 79-355 8-30.7 


reticulo-endothelial system, these changes in plasma cholesterol 
may conceivably be dependent upon stimulation or depression, 
respectively, of the functional activity of the cells of this system, 
resulting from the administration of the dye. These observa- 
tions are presented as additional suggestive evidence both that 
bromsulphalein is removed from the blood largely by the reticulo- 
endothelial system and that variations in the functional state 
of this system may be responsible for, or at least be accompanied 
by changes in the plasma cholesterol concentration. 
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Because of the relatively limited state of our knowledge of 
the intermediary metabolism of cholesterol, no definite state- 
ment can be made at the present time regarding the cause of 
hypocholesterolemia in various terminal states. However, it is 
possible that the mechanism underlying this phenomenon con- 
sists in an increased rate of removal of cholesterol from the blood 
as a result of a state of increased activity of the reticulo-endothe- 
lial system. 


SUMMARY 


Determinations were made of the plasma cholesterol concen- 
tration in eighteen patients (fourteen of whom died) with ad- 
vanced chronic glomerulonephritis, thirty-two with non-nephritic 
nitrogen retention (twenty-six of whom died) and eighteen dying 
of conditions not accompanied by nitrogen retention. Although 
there was a distinct tendency toward fixation of the cholesterol 
concentration at a low level with increasing grades of nitrogen 
retention in both the nephritic and the non-nephritic groups, 
there was no constant quantitative relationship between the 
degree of cholesterolemia and of nitrogen retention. Low values 
were usually obtained in the group of terminal states not asso- 
ciated with nitrogen retention. No constant relationship was 
noted between the degree of hypocholesterolemia and of anemia. 

The fact that similar findings are obtained in a variety of 
terminal states suggests that the development of hypocholester- 
olemia and its serious prognostic significance under such circum- 
stances are probably related to the operation of some funda- 
mental mechanism which is stimulated by a variety of pathological 
states. Certain observations are reported which suggest that 
excessive withdrawal of cholesterol from the blood as a result of 
abnormal stimulation of the activity of the reticulo-endothelial 
system may be of importance in the pathogenesis of this phenom- 
enon. 
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HYPERPROTEINEMIA, AUTOHEMAGGLUTINATION 
AND RENAL INSUFFICIENCY IN MULTIPLE 
MYELOMA*} 


A. G. FOORD anp LILLIAN RANDALL 


From the Laboratories of the Pasadena Hospital, Pasadena, California, and the 
Pathology Department of the University of Southern California, 
Los Angeles, California 


In a recent article one of us (A. G. F.)* summarized the litera- 
ture concerning some of the unique chemical findings and the 
queer, abnormal hematological and physical properties of blood 
from cases of multiple myelomatosis. At that time eighteen 
cases were found in which hyperproteinemia of 8 to 16 grams of 
protein per 100 cc. serum or plasma was present, and four cases 
with proteins from 10.8 to 15 grams were added by the author. 


Attention was again called to the marked tendency in these cases 
for the erythrocytes to form marked rouleaux in dry blood smears, 
and in wet films to aggregate in masses distinguishable with dif- 
ficulty from clumps made by true isoagglutination. Reimann™ 
was the first to clinically correlate these phenomena and to sus- 
pect hyperproteinemia, and as a cause for this, multiple myeloma, 
in a case diagnosed arthritis, in which erythrocytes in blood smears 
formed tight rouleaux and clumping occurred in the pipette when 
blood was mixed with Hayem’s solution. His impression was 
correct, for the total blood protein was 10.22 grams per 100 cc. 
plasma, albumin 0.90 grams, globulin 3.84 grams, fibrinogen 5.48 
grams, and the necropsy revealed diffuse myelomatosis. 
Boénniger*® had a similar experience with a case showing 13.00 
grams total protein. Our first four cases likewise showed exces- 
sive rouleaux in dry smears and autohemagglutination into masses 


* Read before the Fourteenth Annual Convention of the American Society of 
Clinical Pathologists, Atlantic City, New Jersey, June 7 to 9, 1935. 
t Special studies supported by the Stanley P. Black Fund for Cancer Research. 
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in wet films, giving the clue in three cases, suggesting roentgen- 
rays and chemical analyses which led to the final diagnosis. 

More recently Peters and Eisenman” in a study of blood pro- 
teins in a large variety of clinical .conditions found very high 
values for total proteins, and especially for globulin, in two 
cases of myeloma. One of the cases had a general rarefaction of 
bones suspected of being due to hyperparathyroidism and an 
anemia with high color index which did not respond to therapy. 
The association with a very high serum globulin gave a clue to 
the diagnosis which was verified at necropsy. Only two other 
cases of malignancy showed high globulin values not due to hemo- 
concentration. Both were cases of carcinomas with generalized 
bone metastases, one of which was a case of hypernephroma. 
Other bone tumor cases, both primary and secondary, showed 
normal globulin. 

Magnus-Levy,'° who has studied the subject of myeloma most 
thoroughly, stated that of the cases reported in the literature in 
which blood protein studies were made, about two-thirds showed 
8 per cent protein or over in the serum; globulin was always in- 
creased and albumin never increased. He stated rightly that the 
relative frequency of hyperproteinemia cannot be determined 
until systematic studies are done on all cases of myeloma. In 
four recent cases of his own, included in the above, two showed 
high serum protein, 14.8 and 9.9 grams, and two with values of 
7.3 and 6.5 grams respectively. Globulin was markedly in- 
creased in the first two, slightly in the third, and not in the fourth. 
Euglobulin constituted the greatest part of the increase. Magnus- 
Levy considered the increase of euglobulin to be the chief quanti- 
tative change in myeloma blood, on which most of the physical 
changes depend. He believed that the substance in the blood 
considered by some authors, especially Jacobson,* and Shirer, 
Duncan and Haden," to be Bence-Jones protein because it pre- 
cipitated at 56°C., is nothing but euglobulin. He prepared a 
synthetic serum by dissolving in normal serum washed euglobulin 
obtained by precipitation resulting from diluting serum from two 
myeloma cases with 60 volumes of distilled water. The resulting 
synthetic serum yielded a heavy coagulation on heating to 56°C. 
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for 30 minutes. By slowly raising the temperature of a water 
bath about 1°C. per minute, a precipitate first appeared at 60 
to 62°C., while normal serums showed none until about 70°C. was 
reached. Similar differences were found in blood from patients 
with myeloma showing increased euglobulin. Bence-Jones pro- 
tein and fibrinogen, which coagulate at low temperatures, were 
ruled out in this experiment. Furthermore, he stated that in 
none of his serums from patients with myeloma has he been able 
to demonstrate Bence-Jones protein, although addition of as 
little as 0.1 per cent is sufficient for demonstration. This pro- 
tein, even in strongest solutions, was not precipitated by 22 per 
cent sodium sulphate, as is euglobulin. 

Magnus-Levy believed the increased viscosity of myeloma 
blood most probably is due to the euglobulin increase, since the 
molecular weight of the various proteins as determined by Sved- 
berg and Sjogrens is as follows: Bence-Jones protein 35,000, 
albumen 70,000, globulin 105,000 and euglobulin even higher. 
He attributed the decreased clotting power and the small amount 
of serum expressed from the clot to viscosity. In several of 
Magnus-Levy’s cases at post mortem, Réssle found the clots to 
be stiff and gelatin like, filling the vessels, and not the retracted 
clots seen in the average body, especially those of persons dying 
of infection. Similar findings were observed in all our cases 
examined at necropsy. Magnus-Levy also believed that the 
euglobulin increase is the cause of the marked rouleaux formation 
described by Reimann, Boénniger and Foord, and seen in two of 
his own cases. Apparently the markedly rapid sedimentation 
seen in multiple myeloma cases and reported by Reimann, Boén- 
niger, Foord and Johansen® especially, is associated with the 
increased euglobulin. The only exception is one case of Magnus- 
Levy’s, which had a normal blood protein. Finally Magnus- 
Levy reiterated his previous statements that the cases showing 
increased globulin in the blood are ones with only small loss of 
protein in the urine. No hyperproteinemia is to be expected if 
there is a heavy loss in the form of ordinary urine protein or Bence- 
Jones protein. The study of our own material and the other 
cases in the literature show the truth of this statement. 
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Johansen’s case, with one reported by Veil,'® which were not 
included in our original paper, and a recent case by Cantarow,*‘ 
should also be included as cases of multiple myeloma with hyper- 
proteinemia. The former showed 8.9 grams total serum protein, 
0.4 grams albumin, and 8.5 grams globulin, Veil’s case 12.1 grams 
protein, 5.1 grams albumin, and 7.0 globulin, and Cantarow’s 
case 11.3 grams total protein, 2.8 grams albumin, 2.9 grams glo- 
bulin, and 5.6 grams considered to be Bence-Jones protein. 

The origin of the renal insufficiency in some cases of multiple 
myeloma is still in dispute. The careful studies of Bell? show that 
most of the cases result from plugging of the collecting tubules of 
the kidneys by casts of Bence-Jones protein, leading to cortical 
atrophy. In one case sent him from our first series (case 3) the 
renal insufficiency seemed to him to be due to plugging of the 
glomerular capillaries by inspissated protein. In another case in 
our first series, similar findings were present, and the suggestion 
was made that perhaps further decrease in glomerular blood flow 
may have resulted because of intravascular autohemagglutina- 
tion. This was demonstrated in the retinal veins by direct 
opthalmoscopic study in one case when pressure was applied to 
the eyeball sufficient to slow the blood flow. Masses appearing 
like cayenne pepper were seen trickling slowly through the veins. 

The following two cases represent the last two cases of multiple 
myeloma seen by the authors in the past year, both of which were 
examined at necropsy. They were undiagnosed until blood 
studies revealed marked rouleaux formation in the blood smears, 
which stimulated further laboratory and roentgenographic 
studies, which in the first case clinched the diagnosis. In the 
second case the only roentgen-rays taken during life, two months 
before death, failed to show destruction of bone sufficient for a 
diagnosis, but necropsy showed diffuse disease. 


CASE REPORTS 


Case 1. A. F., a white male, aged 57, entered the Garfield Hospital on 
February 5, 1935, soon after being seen by Dr. A. F. Stelhorn. During the past 
six months he had lost 30 pounds in weight and had become so progressively weak 
that he was bedridden on admission. Loss of appetite was marked and occasional 
vomiting had occurred during the past few months. Several physicians who 
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had seen him before admission had made the tentative diagnosis of carcinoma of 
the stomach. There was no complaint of pain in any part of the body. A 
marked anemia had also developed with associated dyspnea and palpitation on 
exertion. The only feature of interest in the past history was cauterization with 
complete destruction of a small carcinoma of the lower lip in 1934. 

Physical examination revealed a poorly nourished, anemic adult. Tempera- 
ture 98°F., pulse 88, respiration 22, blood pressure 110 mm. systolic, 60 mm. 
diastolic. A scar on the lower lip was free from evidence of recurrence. There 
was no lymphnode enlargement in the neck or elsewhere. The thyroid was not 
enlarged. Examination of the chest and abdomen was essentially negative. 
There were no masses or areas of tenderness in the abdomen; the spleen and 
liver were not enlarged. Rectal examination showed a slight, soft, uniform 
enlargement of the prostate. The legs showed no edema. Neurological 
examination was negative. Pressure over the ribs, sternum and vertebrae 
produced no pain. 

Urinalysis revealed acid reaction, specific gravity of 1.014, serum protein, +, 
Bence-Jones protein, demonstrated by Exton’s and Purdy’s methods, heavy 
trace, sugar, negative. The sediment showed a moderate number of hyaline, 
finely and coarsely granular casts and enormous numbers of uric acid crystals, 
some in masses resembling casts. Blood studies on February 7, 1935 showed 
4.0 grams of hemoglobin (Newcomer), erythrocytes, 1,140,000; leukocytes, 
6,500; differential count in per cent showed 59 neutrophiles, of which 3 were 
juveniles, 7 were stab forms and 49 were segmented, monocytes 14, lymphocytes 
21, myelocytes 1, stem cells 1, abnormal plasma cells (tumor cells) 4. In dilut- 
ing blood in a pipette with Hayem’s solution, marked granule formation resulted, 
so that a count could not be made. No such effect was found when normal 
sodium chloride solution was used. In stained smears, marked rouleaux forma- 
tion was seen, even in the thinnest portions of rapidly dried films (fig. 1A). 
The erythrocytes on the average were slightly larger than normal, and some 
showed slight or even moderate pallor. Moderate anisocytosis and slight poi- 
kilocytosis were present. Some of the polymorphonuclears showed toxic gran- 
ulation. The plasma cells mentioned above showed rather immature nuclei. 
Wet films showed marked, prompt autohemagglutination. In sedimenta- 
tion tubes, cayenne pepper like granules were found in 5 minutes and 
complete sedimentation resulted in 20 minutes. The patient’s cells were agglu- 
tinated typically as Type II (Moss) cells. The patient’s serum caused isaggluti- 
nation of Type III cells and such marked hemagglutination (excessive rouleau) 
with Type II and IV cells that only with difficulty could the clumps be dis- 
tinguished from true isoagglutination. At 1 to 2 dilution with saline, the same 
phenomenon was still present. Bleeding time and clotting time were essentially 
normal. Only a small amount of serum was obtained from the clot. Chemical 
analysis on February 7, 1935 showed non-protein nitrogen of 148 mgm., creati- 
nine 5.2 mgm., uric acid 20.0 mgm., calcium 14.2 mgm., phosphorus 5.0 mgm., 
total protein 18.37 grams, albumen 6.0 grams, globulin 11.9 grams, fibrinogen 


MULTIPLE MYELOMA 537 


0.47 grams per 100 ce. blood. Because of the high values for uric acid, the 
determination was repeated with small amounts of filtrate and checked several 
times with the same result. On heating the serum slowly along with a normal 
control, coagulation began at 65°C. in the patient’s serum and at 72°C. in the 
control. Complete coagulation occurred at 70°C. in the patient’s serum and at 
80°C. in the normal serum. The coagulation in the patient’s tube was very 
firm and much whiter than that of the normal serum. Bence-Jones protein 
was considered to be absent. Roentgen-rays, suggested after the blood and 
urine studies, revealed many very small areas of decreased density in the skull, 
ribs, and vertebrae, consistent with multiple myeloma. 

The patient went rapidly dowhill, became very restless, requiring morphine 
to quiet him, and then went into coma and died on February 10, 1935, five days 
after admission. 

Necropsy was performed 16 hours after death, and arterial embalming had 
been done before consent for examination was obtained. The principal findings 
were as follows: In all the ribs, vertebrae and sternum, many small areas of 
rarefaction, in which gray or gray-pink fleshy tumor was found, were present, 
the largest 1 em. across, and a diffuse gray growth was present between most of 
the trabeculae without much destruction of the bone, but replacing nearly all the 
marrow. Thinning of the cortex of the ribs was marked enough that the bones 
could be cut with a heavy knife. The femur marrow showed small patches of 
red marrow, gray tumor, and much fat. The skull was moderately involved. 
The kidneys weighed together 420 grams and showed a moderately anemic sec- 
tioned surface. The cortex was 6 to 7 mm. thick, the striations still visible. 
The capsules stripped easily, leaving a smooth, gray-pink opaque surface. The 
spleen weighed 380 grams, was tense, and the sectioned surface showed a gray- 
pink, opaque, homogeneous pulp in which the Malpighian bodies and trabeculae 
were obscured. The liver showed nothing of interest except anemia. The 
lymph nodes throughout the body were not enlarged and appeared normal 
grossly. The thyroid and parathyroids were normal. The lungs showed 
hypostatie hyperemia, edema and fresh bronchopneumonia. No primary tumor 
was found in any of the internal viscera. The prostate was moderately en- 
larged and the seat of a moderate adenomatous hyperplasia. There was no 
evidence of recurrence or metastasis from the lip tumor. The blood clots in the 
heart, aorta, and large vessels were very firm, gelatin like, and the red cells had 
settled to the dependent portions. 

Histological studies of the tumor in the bones showed it to be a typical 
plasma cell myeloma, (fig. 3A.) causing nearly complete replacement of marrow 
and various degrees of destruction of bone. Most of the cells were slightly 
larger than lymphocytes, and many were so cut that their nuclei were found to 
be eccentric. Watch-face patterns were characteristic. Nucleoli were promi- 
nent. Mitoses were rare. Many similar plasma cells were found in the splenic 
pulp, causing disruption of the normal architecture. In the liver sinusoids, and 


in the peripheral spaces, proliferation of plasma cells was quite prominent. The 
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kidneys showed very little patchy fibrosis, no more than to be expected at the 
age of the patient. The glomeruli in hematoxylin and eosin stained slides 
appeared essentially negative, and in slides stained by azocarmine, orange G 
and aniline blue, according to McGregor’s" technic, the glomerular basement 
membranes were normal. No endothelial proliferation was seen. Most of the 
glomerular tufts were plugged by protein. Granular protein, staining blue by 
the McGregor technic, was seen in most of the kidney tubules. Only a few 
vasts were seen, and no occlusion of the collecting tubules by casts was found. 
Most of the convoluted tubules showed a slight dilatation and high grade granu- 
lar degeneration of their cytoplasm. Minimal arteriosclerosis was found. The 
parathyroids, which were all sectioned, were normal. In the vessels of all the 
organs, the serum stained very densely, apparently due to a high protein content, 
and the edema fluid in the lung was exceptionally dense. No intravascular 
clumping was noted, but embalming apparently played a réle in dissipating this 
phenomenon. 

The final summary was: Widespread plasma cell myelomatosis with little 
destruction of bone; plasma cell (leukemia like) growth in spleen, lymphnodes, 
liver, adrenals; renal insufficiency due to glomerular obstruction; hypostatic 


hyperemia, edema and bronchopneumonia of lungs; anemia; hyperproteinemia. 


Case 2. W.N., aged 56, entered the Alhambra Hospital on December 22, 
1934 under the care of Dr. Wayne Woods, complaining chiefly of malaise, loss 
of weight, strength and color during the past year, but chiefly in the past few 
months. Six weeks previously he had had a molar tooth extracted, which was 
followed by a slow oozing which had never been completely stopped by local 
applications, either by his dentist or physician. He also complained of marked 
loss of appetite and dyspnea and palpitation on exertion. He had suffered no 
pain and had no gastrointestinal or other complaints sufficient to explain his 
general condition. Nocturia, two to three times nighly, had been present for the 
last few months. There were no neurological symptoms. 

Physical examination revealed a very pale, sick appearing man showing 
marked evidence of loss of weight. There was no evidence of hemorrhage 
except for a slight oozing from the site of his extracted molar tooth. The gums 
showed moderate pyorrhea. General physical examination revealed little else 
of interest. The heart beat was somewhat weak and rapid, the lungs clear. 
The abdomen was soft, seaphoid, no tenderness or masses were present, and the 
liver and spleen were not enlarged as determined by palpation or percussion. 
The lymphnodes in the palpable groups were not enlarged. There was no 
evidence of enlargement in the thyroid region. The prostate was slightly 
uniformly enlarged, but was soft. The rectum was negative. Neurologic 
examination was negative. There was no edema or icterus. Temperature 
97.6°F. to 98.2°F., pulse 100, respiration 18 to 20. <A transfusion of 500 ce. 
blood from a Type IV (Moss) donor was done by multiple syringe method 
immediately after admission, followed within 20 minutes by a chill and tempera- 
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ture of 104, which came promptly back to normal. Before the transfusion, the 
bleeding time was 2.5 minutes and the venous clotting time in a 6 mm. tube was 
10 minutes. Further laboratory studies were done two days later. 

Two urinalyses showed specific gravity of 1.012 to 1.013, acid reaction, pro- 
tein, +, sugar, negative, and the sediment showed a few hyaline and finely 
and coarsely granular casts. No pus or blood was present. Tests for Bence- 
Jones protein by Exton’s and Purdy’s sodium chloride, acetic acid and heat 
methods revealed a trace. Blood count showed hemoglobin 7.8 grams (46.2 
per cent Newcomer), erythrocytes 2,900,000, leukocytes 21,000, platelets 
180,000, and the differential count in per cent showed 0.5 myeloblast, myelo- 
cytes, neutrophilic 0.5, myelocytes, eosinophilic 3.5, juveniles 3.5, stabforms 


Fic. 1. Wricur STAINED SMEARS OF BLoop SHOWING MARKED RoULEAUX 
FORMATION 
(A) Case 1. (B) Case 2 


17.5, segmented neutrophiles 29, eosinophiles 28.5, basophiles 0.5, monocytes 
3.5, lymphocytes 13. The erythrocytes on stained smears made quickly and 
dried by waving in the air showed marked rouleaux formation, even in the thin 
parts of the smears, (fig. 1B). The individual cells showed a slight achromia 
and only slight variation in size, with an average diameter slightly less than 
normal. There were no changes in shape or signs of regeneration. The platelets 
appeared normal in number and morphology. Some toxic granulation was 
found in the neutrophiles. Wet smears of oxalated blood showed very marked 
rouleau formation of the erythrocytes, and within a few minutes large aggregates 
appeared, leaving very few unclumped erythrocytes. The sedimentation rate 
was very rapid, clumping of the cells into cayenne pepper like masses occurring 
within 1 to 2 minutes, and the column of the erythrocytes fell 30 mm. in 5 
minutes. The patient’s erythrocytes were agglutinated as typical Type II 
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(Moss) cells. When the patient’s serum, undiluted and diluted | to 2 was mixed 
with suspension of Types II, III and IV cells, a profound hemagglutination 
occurred with the Type II and IV cells, which was so marked that it could hardly 
be distinguished from the true isoagglutination occurring with Type III cells, 
(fig. 2). At 1 to 4 dilution with saline there was no effect on any type of cell. 
Heating the serum for 30 minutes at 56°C. caused no coagulation, nor did any 
protein precipitate appear as the temperature was slowly raised until 68°C 
was reached, at which point a coagulum formed which became very dense as the 
temperature was elevated more. A normal serum showed beginning coagula- 
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2. Cask 2 
(A) Serum of patient plus Type II cells. (B) Serum of patient plus Type 
[II cells. (C) Serum of patient plus Type IV cells. 
Note hemagglutination with Types II and IV cells, much resembling iso 
agglutination with Type III cells. 


tion at 70°C., but the coagulum was not nearly as dense as in the patient’s 
serum. Bence-Jones protein was considered to be absent. 

Blood chemistry showed non-protein nitrogen, 40.6 mgm.; uric acid, 7.0 
mgm.; creatinine, 2.0 mgm.; chlorides, 510 mgm. (whole blood), calcium, 9.4 
mgm.; phosphorus, 3.9 mgm.; total protein, 12.74 grams; serum albumin, 2.87 
grams; serum globulin, 9.38 grams; and fibrin 0.49 gram, per 100 ec. of blood. 

Because of the hyperproteinemia and the resulting hemagglutination men- 
tioned above, multiple myeloma was suspected, and roentgenrays of the ribs, 
vertebral column and the skull were made and were reported as being negative 
for any evidence of myeloma. 

The patient left the hospital after four days and refused medical attention 
until two months later, when he was taken to the Los Angeles County General 
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Hospital almost moribund. He had lost much weight and strength and had 
bled intermittently from the tooth socket ever since two days after the first 
transfusion. Physical examination revealed no more definite findings than 
previously. Blood count February 25, 1935 showed 29 per cent hemoglobin 
(Sahli), erythrocytes, 1,550,000; leukocytes, 131,600; platelets, 71,000, and the 
differential count in per cent showed 0.5 myeloblasts, premyelocytes 1.5, myelo- 
cytes 12, juveniles 11, stabforms 15, segmented neutrophiles 18.5, eosinophiles 
31, monocytes 3, lymphocytes 7, and plasma cells 0.5. The leukemoid blood 
picture was considered to be due perhaps to a preagonal change since the intern 
found on admission a leukocyte count of 25,000. Marked toxie granulation 
was found in the neutrophiles. The erythrocytes showed profound rouleaux 
formation as before. The patient bled more than 20 minutes from the finger, 
and his venous clotting time was 6 minutes in a small 6 mm. tube. His non- 
protein nitrogen was 132 mgm., and creatinine 4.6 mgm. per 100 ce. blood. 
Urinalysis by the intern showed specifie gravity of 1.013, protein, negative 
including Bence-Jones protein, and a negative sugar reaction. He was trans- 
fused with blood from a Type II (Moss) donor and suffered a severe chill without 
evidence of intravascular hemolysis. He continued to go downhill and died 24 
hours later. 

Necropsy performed 17 hours later by Dr. J. Tragerman and one of the 
authors (A. G. F.), revealed marked emaciation, clotted blood and necrosis in 
the molar tooth socket. The bones showed marked changes, chiefly the sternum 
and ribs and vertebrae. Many nodules of soft gray or gray-pink tumor, the 
largest about 2 em. across, and a diffuse growth throughout the marrow spaces, 
were found in the sternum. Some of the larger nodules had penetrated the 
internal table and had grown as flat growths on the under surface of the bone. 
The ribs were likewise affected and could be whittled with a knife. The cortex 
was thinned, much absorption of trabeculae was present, and nodules from a 
few millimeters to 1 em. across were found in addition to a diffuse growth in 
nearly all the marrow spaces. The vertebrae showed a similar change with 
only a few areas of red marrow remaining. In the second lumbar vertebra a 
large nodule 2.5 em. across was found. The right femur marrow showed a red 
marrow mixed with an equal portion of fatty yellow marrow. In the skull a 
few small areas of rarefaction were found. 

The kidneys weighed together 300 grams and showed little of interest except 
occasional small, poorly defined gray areas about 1 em. across, just under the 
‘apsule. The sectioned surfaces were somewhat pale, the markings plainly seen, 
the parencyhma somewhat swollen. The capsules stripped easily, leaving 


smooth surfaces. The lungs showed hypostasis, edema, and small areas of 
fresh pneumonia. The spleen weighed 310 grams and was swollen and tense, 
the parenchyma was red in color, homogeneous, and the Malpighian bodies 
were not visible. There was no evidence of lymphnode enlargement. The 
liver was not remarkable. No tumor was found in any of the other organs. 
The pituitary, thyroid and parathyroids were normal. The blood clots in the 
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heart and large vessels were firm, gelatin like, and the red cells had settled in 
them to the dependent portions. 

Histological studies were made of Zenker-fixed tissues stained by hematoxylin 
and eosin, Giemsa, and azocarmine, orange G, and aniline blue. All the organs 
showed the serum in the blood vessels to be very dense and in sections stained 
by McGregor’s azocarmine, orange G, and aniline blue combination, the serum 
was stained orange-red. Similar staining was very marked in the edematous 
lungs and in the fatty marrow from the femur. The tumor bearing parts of the 
bone marrow and the larger tumor masses were composed of plasma cells with 


Fic. 3. (A) Section oF MYELOMA FROM FEMUR OF CASE 1 SHOWING PLASMA 
Cetts. (B) Secrion oF MyYrELOMA FROM FEMUR OF CASE 2 SHOWING 
PLASMA CELLS 


typical round, eccentric nuclei showing watch-face patterns in some, while others 
were more immature and hyperchromatic, (fig. 3B). There was considerable 
destruction of bone, but many portions of vertebrae, ribs, and sternum showed 
a diffuse growth of tumor entirely replacing the marrow, growing in between 
the non-eroded trabeculae. The remaining islands of marrow in the cancellous 
bones showed only moderate myeloid proliferation, and, strikingly enough, only 
a moderate number of eosinophiles and eosinophilic myelocytes. In the femur 
marrow, large areas of fatty marrow were interspersed between islands of plasma 
cells and areas of myeloid cells. In the liver, spleen and lymphnodes, plasma 
cells were found in fairly large numbers and also extramedullary myeloid hema- 
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topoiesis was found to a rather marked extent. In all these organs a moderate 
number of eosinophiles and eosinophilic myelocytes were found associated with 
neutrophilic myelocytes and cells apparently younger than myelocytes, as well 
as some erythroblasts. In the liver the cell accumulations were chiefly about 
the portal channels, but also considerable numbers were found in the sinusoids 
in all parts of the lobules. The kidneys showed a few islands of plasma cells, 
and in one section a fairly large tumor nodule similar to those in the marrow. 
There was no noteworthy fibrosis or dilation of the convoluted tubules, (fig. 4). 
Considerable granular debris was found in many of the collecting tubules. The 


Fic. 4. Kipney or Case 2. HEMATOXYLIN AND EOSIN STAIN SHOWING PRACTI- 
CALLY NORMAL ARCHITECTURE 


glomeruli showed no noteworthy changes in their structure. Some were col- 
lapsed but many showed their capillary loops filled with protein staining orange- 
red by the combination stain. In some of these, clumps of erythrocytes were 
found. In most of the vessels larger than capillaries the erythrocytes were 
clumped or arranged in rouleaux similar to the findings in wet films of blood 
taken during life (fig. 5). Similar findings were seen in some of the other organs. 
The parathyroids, pituitary, and thyroid were free from noteworthy changes. 
Post mortem blood studies showed non-protein nitrogen, 280 mgm.; uric 
acid, 15 mgm.; creatinine, 7.0 mgm.; total plasma protein, 16.38 grams; plasma 
albumin, 5.3 grams and plasma globulin, including fibrinogen, 11.08 grams per 
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100 ec. blood. When heated very slowly, coagulation occurred first at 638°C 
and was complete and very firm at 70°C. A normal control showed beginning 
and complete coagulation at 73°C. and 80°C. respectively. 

The final diagnosis was: Diffuse plasma cell myelomatosis; renal insufficiency 
due to glomerular obstruction; plasma cell growth in liver, spleen, lymphnodes 
and kidney; severe anemia; hypostatic hyperemia, edema and bronchopneumonia 
of lungs; hyperproteinemia. 


Fic. 5. SECTION OF KiIpNEY CASE 2. VEIN SHOWING MARKED AUTOHEMAG- 
GLUTINATION OF ERYTHROCYTES 


DISCUSSION 


These two cases demonstrate the fact that multiple myeloma 
should be always considered in cases of unexplained anemia and 
loss of weight, and that the finding of marked rouleaux formation 
in dry smears and excessive autohemagglutination (not to be 
confused with isoagglutination) in wet smears, should make one 
consider multiple myeloma as a possible diagnosis. The increased 
protein demonstrated is similar to the findings in other cases 
already reported and consisted largely of increased globulin. 
Separation into euglobulin and pseudoglobulin was not done. 
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As in other cases in the literature, and especially in the cases seen 
by us, the hype: .. -inemia occurred with loss of only small 
amounts of protein in the urine. The tissues of both cases histo- 
logically showed increased protein in the blood vessels and in 
edema fluid in the lungs. The orange-red staining of the protein 
in the second case in tissues stained by McGregor’s technic was 
particularly striking. The intravascular autohemagglutination 
found in the dead tissues does not necessarily mean that any such 
phenomenon was present before death, but previous experience 
has shown us that merely slowing up the blood stream is sufficient 
to cause this in the retinal veins. We have not tried microscopy 
of the capillaries in the nail bed, but Fahraeus® stated that in 
patients with highly increased sedimentation rates, aggregates of 
erythrocytes can be seen in the capillaries if the blood stream is 
slowed. We believe that the nitrogen retention in our cases may 
have been due to plugging of the glomerular capillaries, both by 
protein in the serum inspissated to form a much more viscid mass 
because of withdrawal of water by glomerular filtration, and per- 
haps also by the impediment offered by the aggregated erythro- 
cytes. The same problem comes up in cases of extreme dehydra- 
tion, as in severe burns. Renal insufficiency here also may be 
more than a simple toxic effect, and changes in osmotic pressure 
may play a role in the glomerular tuft capillary not accurately 
measurable by chemical and physical studies of the blood. 

The plasma cell growth in the liver, spleen, kidneys and lymph- 
nodes seen in both cases is unusual but has been described by 
others, especially Jackson, Parker and Bethea,’ and Barr.! The 
extramedullary myeloid hematopoiesis in case 2 probably resulted 
from the widespread replacement of marrow by tumor. We have 
not observed amyloid deposit in the joints or soft tissues about 
the joints or in the parenchymatous viscera, although Magnus- 
Levy stated that in thirty-seven out of 150 cases of multiple 
myeloma examined at necropsy amyloid had been found. 


SUMMARY 


Two cases of plasma cell multiple myelomatosis, both with 
widespread involvement of bones and bone marrow and plasma 
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cell growth in liver, spleen and lymphnodes are presented. One 
showed extramedullary myeloid hematopoesis. The clue leading 
to the diagnosis was obtained when blood smears were found to 
show profound rouleaux formation, and in one case, clumping 
and precipitation occurred in a pipette when blood was mixed 
with Hayem’s solution. Marked hyperproteinemia and espe- 
cially hyperglobulinemia was found. This finding has been pres- 
ent in the last six successive cases of myeloma seen by us. The 
sedimentation rates were profoundly accelerated. Obstruction of 
glomerular capillaries by protein and the presence of clumps of 
erythrocytes was noted in the kidney glomeruli. Nitrogen reten- 
tion may have been caused by this phenomenon. Multiple 
myeloma should always be suspected in cases of atypical nephritis 
or in unexplained anemia. 
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CONCERNING ANTICOAGULANTS 
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Rochester, Minnesota 


The proper anticoagulants to prevent clotting of blood have 
been the subject of much discussion. Although they have been 
limited to a few in general use in the laboratory, they are used in 
various concentrations. The literature is vast but one is struck 
with the limited amount of critical investigation given to the 
subject, especially when the anticoagulant may play an important 
part in calculations based on the hematocrit value. Because of 
this, the subject has been carefully investigated. 


1. ANTICOAGULANTS FOR CHEMICAL DETERMINATIONS* 


At present anticoagulants for chemical determinations have 
been more or less standardized, and their limitations are well 
recognized. It is rarely necessary to use heparin or hirudin, and 
because of their expense and variability and because inorganic 
salts will serve as well, they have not had wide usage. Defibrina- 
tion may be desirable for some determinations and defibrination 
or heparinj is best employed when studies of mineral contents and 
total base of the blood are made. Because citrate may interfere 
with the determination of uric acid or the precipitation of protein, 
and because it gives great disturbance in cell volume it should be 
avoided. If oxalate is neutral and if minimal amounts are used, 
no particular influence can be detected in the determination of 
the pH or carbon dioxide combining power. With but few excep- 
tions, notably determination of calcium, sodium or potassium, 
oxalate may be used for all routine and even for special tests, 


* Since this paper was prepared, an exhaustive monograph dealing with anti- 
coagulants, chiefly for chemical determinations, has been published by Blitstein. 
t Heparin should not be used for the determination of phosphorus. 
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provided too much is not used. It has been found that if 1 ce. 
of 2 per cent solution of potassium or sodium oxalate is placed in 
a tube and dried, it will prevent clotting and will be satisfactory 
for from 5 to 20 ec. of blood. Such an amount will not interfere 
with the precipitation of protein or with most determinations for 
which whole blood is employed. According to Peters and Van 
Slyke, concentrations of oxalate of 0.3 per cent and more cause 
serious alterations in the constituents of the blood, and even frank 
hemolysis. Less concentration, when the oxalate is dry, as 
usually it is, causes changes in the volume of erythrocytes and 
hence determinations, for which plasma is employed, are subject 
to error. 

Kisenman has pointed out that, if very accurate determinations 
of certain constituents of blood are necessary, oxalates are sub- 
ject to question since they exert a varied and inconsistent in- 
fluence on the electrolyte distribution in the blood. The errors, 
however, are of a small order and do not affect ordinary routine 
results. Eisenman did state that there was an absolute shrink- 
age of 14 to 15 per cent in the cell-volume when 0.4 to 0.6 per 
cent dry oxalate was used. 

Several special anticoagulants have been advocated for special 
determinations, but for routine use, it has been found satisfactory 
to limit the anticoagulants to potassium or sodium oxalate and to 
make determinations on serum if methods in which whole blood 
is employed are unsuitable. 


2. ANTICOAGULANTS FOR NONCHEMICAL TESTS OTHER THAN 
HEMATOCRIT DETERMINATIONS 


There is a variety of tests, such as blood grouping, the deter- 
mination of fragility, spectroscopic tests, the making of cell sus- 
pensions for biologic tests, and perhaps sedimentation tests, in 
which it is necessary to prevent coagulation and in which slight 
swelling or shrinking of the erythrocytes is not of importance. 

A casual glance over texts and articles on the subject reveals a 
long list of anticoagulants which are recommended and various 
concentrations of them. For spectroscopic tests, it is often neces- 
sary to have water-clear solutions of laked blood, frequently in neu- 
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tral solutions, and hence it is best to place either the fresh blood 
directly in distilled water or, if certain dilutions are to be made, 
to defibrinate the blood and then lake it in whatever manner 
seems best. For the other tests, except sedimentation tests, no 
particular discussion is needed. Any of the citrates or oxalates 
is suitable and is best used in solution, and with just enough 
anticoagulant to prevent clotting. However, it will be found 
advisable to perform fragility tests by dropping the fresh blood 
directly into various strengths of sodium chloride solution in a 
ratio of about one part blood to twenty or twenty-five parts of 
saline solution. 

Numerous anticoagulants, and in various strengths, have been 
recommended for sedimentation tests. Rourke and Plass, who 
maintained that inorganic anticoagulants depress the rate, 
based their recommendation for heparin on checks made with the 
blood of hemophiliacs. Wintrobe and Landsberg did not support 
this contention. It is evident that, if the blood is diluted with 
anticoagulants, some correction must be made against specimens 
in which dry anticoagulants are used. Furthermore, it would 
appear reasonable, in the absence of statements to the contrary, 
that an anticoagulant that does not affect the volume of the 
erythrocytes should be used. There is no unified opinion as to 
what anticoagulant or what amount should be used. If an anti- 
coagulant suitable for other tests can be used for sedimentation 
tests, there will be some advantage. 


3. ANTICOAGULANTS FOR TESTS INVOLVING HEMATOCRIT 
DETERMINATIONS 


It is here that critical work is imperative since the hematocrit 
determination is the basis for many calculations and of itself 
indicates important facts. In view of this, it is interesting to 
note that other than for capillary tubes, the standard deviation 
of the test itself is not available. The great number of anticoagu- 
lants and the variation in the amount advocated may be seen by 
examining table 1, which certainly does not list all that have been 
used. 

Harvey, using 1.5 per cent sodium citrate in an 0.85 per cent 
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solution of sodium chloride, gave one protocol of six determina- 
From his figures, one may calculate that 


tions on one specimen. 


AUTHOR 


Keith, Rowntree, and 


Richter-Quittner. .... 


Gram and Norgaard. . 


Jorgensen and War- 
ses 
Rubin and Smith..... 
Wintrobe and Miller. . 
Rowntree and Brown.. 


Wintrobe............. 
Guest and Siler....... 


YEAR 


1891 


1904 
1911 


1915 
1916 
1919 


1919 


1921 
1922 
1923 


1923 
1926 


1927 
1927 
1929 
1929 


1930 


.|1930 


1931 
1931 


1931 
1934 


TABLE 1 
ANTICOAGULANTS UsED IN HEMATOCRIT DETERMINATIONS 
2.5 per cent potassium 
dichroms te* 
None 
Dry sodium oxalate 1 part 100 parts 
Dry sodium oxalate q.8. 
Dry hirudin q.s. 
1.5 per cent sodium cit- | 1 part 1 part 
rate 
Hirudin 0.02-0.5 per | q.s. 
cent 
3 per cent sodium citrate | 0.5 cc. 4.5 ce. 
Dry potassium oxalate | 0.5 percent | q.s. 
1.6 per cent sodium ox- | 2.0 cc. 10.0 ce. 
alate 
Dry hirudin ca. 1 mgm. 10.0 ce. 
Dry sodium oxalate 20.0 mgm. 10.0 ce. 
None 
Dry hirudin 1.0 mgm. 5.0 ec. 
Dry potassium oxalate | 40 mg. 10.0 ce. 
1.6 per cent sodium ox- | 2.0 cc. 10.0 cc. 
alate 
1.4 per cent sodium ox- | 2.0 cc. 10.0 cc. 
alate 
1.6 per cent sodium ox- | 2.0 cc. (dried)} 10.0 ce. 
alate 
Dry heparin q.8. 
1.0 per cent potassium | 2.0 ce. 10.0 ce. 
oxalate* 
Dry potassium oxalate | 10.0 mg. 5.0 ce. 
Dry heparin 0.5-2.0 mg. 1.0 ce. 
1.6 per cent sodium ox- | 1.0 ce. 5.0 ee. 


Walters.............. 


1934 


alate 


* Cells examined microscopically. 


the standard deviation was 1.07 per cent, although his series is 
of course small. 


|| 
Deland.... 
Capps..... 
Epstein. . . 
Harvey.... 
Osgood.... 
Haden.... 
Murphy an 
Rosahn.... 
Graff and C 
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Norgaard and Gram compared defibrinated blood with blood 
mixed with 3 per cent sodium citrate, and concluded that hemato- 
crit values checked if the citrate was used in the proportion of 
1 to 9. 

Campbell, from his experiments, concluded that his method of 
hematocrit determination gave an accurate reading to within 5 
per cent, when capillary tubes and solid potassium oxalate were 
used. 

Hooper, Smith, Belt, and Whipple made the first definite at- 
tempt to determine the strength of sodium oxalate which is 
isotonic with blood. They used the dog for the source of blood 
and decided on 1.6 per cent as the proper strength. In regard to 
the use of solid oxalate, they stated that 10 mgm. per 10 cc. of 
blood caused, on an average, a shrinkage of about 3 per cent in 
the cell-volume. The actual figures of their experiments are 
55.1 per cent by the hematocrit for defibrinated blood, and 52.1 
per cent for the oxalated specimen. This really means that there 
was a shrinkage of 5.4 per cent.* The use of 15 cc. centrifuge 
tubes caused certain error because of the wide meniscus in the 
tube, and hence the difficulty in reading; in addition, accurate 
readings were impossible because of the small linear space between 
markings. Further objections to these experiments were the fail- 
ure to examine the cells microscopically for shrinkage (crenation) 
or swelling, the failure to examine the plasma spectroscopically 
for laking, and the failure to determine the standard deviation of 
the test. Furthermore, defibrination alters the blood consider- 
ably, and no evidence was presented to support the fact that 
addition of sodium oxalate after defibrination gives the same re- 
sult as using it alone, and both methods are not used together in 
routine tests in determining an hematocrit value. The experi- 
ments were performed with the blood of the dog and there is no 


*To give the proper significance to the term “per cent shrinkage” it is 
necessary to define the expression. It is the ratio of the difference between two 
hematocrit values to the greater value, or the ratio of the smaller to the larger 
hematocrit value subtracted from 100 per cent. It should not be confused, as it 
has sometimes been, with the difference in two hematocrit values expressed in 
terms of per cent (volume of erythrocytes per 100 cc. of blood). 
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evidence to prove that this blood and human blood are isotonic; 
hence, the use of 1.6 per cent sodium oxalate in observations on 
human blood is not justified from these experiments, although 
it is still used in certain laboratories. 

Millar” stated that 10 mgm. of potassium oxalate to 10 cc. of 
blood had no appreciable effect on the diameter of the cells. 
While figures presented by Millar and others, in general, show 
very little difference in the diameter of the cells when various 
anticoagulants are used, hematocrit differences are significant 
and hence the volume of the cells is certainly altered. 

Van Allen found that 0.1 per cent dry sodium oxalate produced 
a change in the volume of the corpuscle by 5.5 per cent. Using 
rabbits’ blood from four experiments he concluded that 1.3 per 
cent sodium oxalate should be used for this type of blood. He 
pointed out that the work of Hooper and associates was open to 
question because of the fact that defibrination removes some 
erythrocytes along with the fibrin and that, as Descamps showed 
in peptone shock, the cells are reduced in size. These facts would 
tend to make the hematocrit values too small; hence, 1.6 per cent 
sodium oxalate would give only an apparent check. Four 
rabbits gave results which indicated that use of 1.28, 1.32 and 
1.44 per cent of sodium oxalate checked with the “‘dry’’ hemato- 
crit value. He cautioned against assuming that this strength 
would be suitable for human beings; nevertheless, he used it on 
the basis that the values in anemic blood would be comparatively 
accurate. 

The small amount of blood used, the fact that each filling of the 
hematocrit tube had to be done from unpooled blood, and the 
fact that he gave no evidence by which one may judge the accu- 
racy of the results or the possibility of repeating them, leaves some 
questions still to be settled. Using a ‘“‘dry”’ hematocrit value as 
the final check is certainly open to criticism. Rabbits’ blood 
clots rapidly and the centrifugal force employed was not great 
enough to assure packing before clotting. A feature of the Van 
Allen hematocrit is the small meniscus which allows more ac- 
curate reading than does a large tube but the small volume itself 
gives a source of error. 
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Osgood sought a single anticoagulant, which he could use for 
all kinds of determinations, and decided to use 20 mgm. of potas- 
sium oxalate per 10 cc. of blood. He averaged the results ob- 
tained with heparin, 3 per cent solution of sodium citrate and 1.6 
per cent solution of sodium oxalate and compared the result with 
that obtained by use of dry potassium oxalate. He concluded 
the average shrinkage caused by the dry oxalate was 3.5 per cent. 
Evidently the tubes were not run in duplicate. 

The experiments were altogether too few and the method of 
procedure was not well enough outlined to allow a definite con- 
clusion to be drawn, but the results have been widely accepted and 
used. 

Rowntree and Brown stated that 1.6 per cent solution of 
sodium oxalate on an average gave a volume of blood in the tube, 
which was 3.4 per cent higher than that obtained with the dry 
method.* This was based on a comparison of specimens from 
ninety-three subjects. “The range was from —1.6 to +9.6 per 
cent and the standard deviation of 2.4 per cent calculated as per 
cent of the volume of blood in the tube.’”’ In the only protocol 
recorded, a dog was given enough heparin to prevent its blood 
from clotting. Hematocrit determinations (five tubes) averaged 
35.6 per cent. One cubic centimeter of 1.6 per cent sodium oxa- 
late added to each of six tubes gave an average hematocrit value 
of 35.7 per cent. Sixteen milligrams of solid oxalate (six tubes) 
gave an average hematocrit value of 30.0 per cent. This is a 
difference of 5.7 per cent between dry sodium oxalate and heparin, 
and represents a shrinkage of 15.7 per cent. The standard 
deviations of these tests calculated from their recorded determina- 
tions are respectively 0.25 per cent, 0.50 per cent, and 1.0 per cent. 

Wintrobe has several times reported on shrinkage in the hema- 
tocrit determination as a result of the use of solid oxalate. He 
and Miller tested 20 mgm. per 10 cc. of blood and reported shrink- 
age of 3.68 per cent, and shrinkage of 6.7 per cent when 40 mgm. 


* They stated that Whipple and his associates also found this value, but this 
isinerror. In effect Rowntree and Brown added about 1.7 per cent to a value 
of 52 per cent, while Hooper (Whipple) and others would have added 3.0 per cent. 
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were used.* In 1931, Wintrobe” stated that, on the basis of six 
determinations, he had revised the figure and that 20 mgm. in 
10 cc. would cause a shrinkage on the average of 5.75 per cent in 
the volume of packed erythrocytes as compared to the volume of 
erythrocytes in heparinized blood. In 1932 he* reported that 2 
mgm. of potassium oxalate to 1 cc. of blood caused a shrinkage of 
8.2 per cent (8.15 per cent in 1933*) in the volume of the erythro- 
cytes, as compared with heparinized blood. He gave, for a 
factor, 1.09. Wintrobe and Landsberg reported that the anti- 
coagulant of Heller and Paul} gave the same hematocrit reading 
as when heparin was used and advocated 6 mgm. of ammonium 
oxalate, 4 mgm. of potassium oxalate, and 5 cc. of blood. 

Haden attempted to arrive at the proper anticoagulant by 
hirudinizing 100 cc. of blood from each of three subjects and then 
treating portions of it with various strengths of sodium oxalate 
solutions. Averaging the results, it appeared that there was 
marked shrinkage with the saturated solution, that there was 
some increase with defibrinated blood, and that the control hema- 
tocrit values fell between those obtained with the 1.4 per cent and 
1.6 per cent solution of sodium oxalate. He repeated the general 
experiment with two other specimens of blood, using on different 
portions of each, 1.4, 1.5, and 1.6 per cent sodium oxalate, as 
well as more concentrated solutions, and dry oxalate. Again, 
there was marked shrinkage (8.25 per cent with 20 mgm. per 10 
cc.) with the higher concentrations. Haden, although he had 
pointed out that equilibrium was not reached until after at least 
an hour’s centrifuging, averaged the half-hour, one-hour, and two- 
hour values. While obviously not mathematically correct, his 
conclusions would not be affected by a more correct procedure. 


* Wintrobe has apparently used the same value either to bringa higher figure 
into conformity with a lower one or vice versa. In addition, Wintrobe and 
Miller, instead of calculating the shrinkage, calculated the percentage that the 
hematocrit reading of heparinized blood was greater than that with oxalated 
blood. For example, their figure of 6.98 per cent should have been 6.5 per cent 
to have been placed on the same basis as Osgood’s. 

+ They compared this anticoagulant with dry oxalate and citrate, but not 
in determinations on human blood. 
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He concluded that 1.4 per cent sodium oxalate acted more like 
hirudin than sodium oxalate of any other percentage, although 
his results were not in exact accord with those of the first experi- 
ment and hirudin had first been added to the blood which was 
later oxalated. He recorded ten determinations of hematocrit 
tests, using heparin and 1.4 per cent sodium oxalate independently. 
The average with heparin was 44.95 per cent, and with oxalate 
it was 44.82 per cent. Apparently, no tubes were run in dupli- 
cate, and since he did not provide a standard deviation, there is 
no way of deciding what values were significant. He evidently 
did not examine the corpuscles under the microscope to note 
swelling or crenation. 

Rosahn, using heparinized rabbits’ blood in capillary hemato- 
crit tubes, determined the accuracy of the method on ten animals, 
using ten tubes for each. His standard deviation ranged from 
0.2 to 0.8 per cent, with an average of 0.5 per cent. 

Foster and Johnson found that 8.5 per cent of the observed 
reading must be added if oxalated blood were used (20 mgm. per 
10 cc.) to make it equal the observed reading with heparinized 
blood. Using 1.3 per cent sodium oxalate, the average hematocrit 
value for forty human beings was 44.4 per cent, while with the 
heparinized blood it was 46.7 per cent, a difference of 2.3 per cent 
in volume, or a shrinkage of 4.9 per cent. 

Graff and Clarke are apparently the only authors who have 
applied the method of examining the corpuscles to determine the 
morphologic effect of oxalate used as an anticoagulant. The re- 
sults were read after five hours and after twenty-four hours, 
and they used heparin to prevent clogging of the oiled tubes used 
in the experiments. They carried out fourteen experiments on 
human blood under suitable precautions and in none was hemol- 
ysis observed with solutions containing 1 per cent or more of 
potassium oxalate. Hemolysis was noted in some specimens in 
lower concentrations. Crenation occurred in every specimen 
containing 1.1 per cent or more, and in half of those which con- 
tained 1.0 per cent of potassium oxalate. They adopted the 1 
per cent solution as optimal and used 2 cc. to10 cc. of blood. Ac- 
cording to Ponder and Saslow, crenation may not necessarily be 
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associated with decreased volume, since increased volumes are 
sometimes observed when the cells are crenated. 

Guest and Siler studied the effect of various anticoagulants. 
The tests were done with capillary hematocrit tubes. One sam- 
ple of blood was divided into two portions, one of which was 
treated with 0.5 mgm. of heparin per cubic centimeter and the 
other with 2.0 mgm. per cubic centimeter. From each of these 
portions eight pairs of tubes were filled. The average hematocrit 
values determined on both groups of tubes were without signifi- 
cant difference: 41.92+ .11 and 41.84 + .11. It is significant to 
note the fact that defibrinated blood gave a smaller hematocrit 
value than that obtained when dry heparin or hirudin were used, 
and that sodium oxalate (dry) gave an hematocrit value 5.6 per 
cent lower than did heparin; hence, a shrinkage of 12.4 per cent. 
Readings were made with a special measuring microscope. 


EXPERIMENTS 


All experiments were carried out with human blood in the 
Sanford-Magath hematocrit tube. This is graduated to 6 cc. and 
has ap over-all length of about 9.5 cm. The diameter is small, 
hence the meniscus can be read with accuracy, and the linear 
distance between 0.1 cc. markings is great enough to allow inter- 
polations to 0.02 cc. with relative accuracy. As a rule, 5 cc. of 
blood was used to 1 cc. of anticoagulant. The tubes were cali- 
brated with water at room temperature. Centrifuging was done 
at 3000 revolutions per minute, with an arm radius of 14 cm. 
Packing was constant within one hour; hence, all tubes were 
centrifuged for one hour after being sealed with rubber caps. 
The importance of these caps cannot be overemphasized, since 
in an hour’s centrifuging, evaporation of more than 0.5 cc. may 
take place. Although calculations for complete packing were 
made by a modification of Hirota’s formula, these will be reported 
later, together with a discussion of his theory. The values given 
here were not so calculated. Heparin was secured from the 
Connaught Laboratories and was 5 unit strength. The mixtures 
were examined microscopically for changes in the cells, and the 
plasma was tested spectroscopically for hemolysis. 
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From an examination of twenty-five specimens of human blood 
after they had been allowed to remain in contact with various 
strengths of solutions of sodium oxalate for two hours, it became 
apparent that crenation developed when the concentration was 
greater than 1.1 per cent and increased in severity as the concen- 
tration increased. The greatest crenation was observed when 
dry oxalate was used. Swelling became apparent as the concen- 
tration decreased below 1.1 per cent and hemolysis was observed 
in concentrations below 0.8 per cent and occasionally in concen- 


TABLE 2 
THE STANDARD DEVIATION OF THE Hematocrit (SINGLE TUBE) 


Five sets of observations of ten tubes each from five subjects 
(Anticoagulant, 1 cc. of 1.1 per cent sodium oxalate; blood, 5 cc. centrifuged to 
a constant volume.) 


EXPERIMENT SIGMA 
per cent per cent 
1 42.95 0.30 
2 47.05 0.49 
3 48 .30 0.75 
4 50.31 0.72 
5 51.21 0.68 


* The average value of the standard deviation is 0.60 per cent. This means 
that there is a two-thirds chance that a single determination is correct within + 
0.60 per cent, and that a single observation is significantly determined within 1.20 
per cent (twice the standard deviation). 


trations as high as 1.6 per cent. From these experiments, it was 
decided to test 1.1 per cent sodium oxalate thoroughly. 

In table 2 is recorded the standard deviation of the test, which is 
0.60 per cent. Therefore, any value determined with a single 
tube is significantly determined within 1.20 per cent with this 
method. This checks with the results reported by Guest and 
Siler, and by Rosahn, and shows that this method is as accurate 
as theirs, probably because of the larger amount of blood used by 
us. From the standard deviation given, one may calculate the 
standard deviations for multiple tubes of the same blood by divid- 
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ing 0.60 per cent by the square root of the number of tubes used; 
thus, if a pair of tubes are averaged, the standard deviation is 
0.42 per cent (0.60/,/2); for ten tubes, it is only 0.19 per cent 
(0.6/\/10). This standard deviation includes all the errors of 
the test, including such items as variations in the ability to read 
the level of the meniscus, variations in packing at constant centri- 
fugal force, and other physical and personal factors such as exist 
in all biologic tests. It is known that carbon dioxide equilibrium 
also affects the volume of the erythrocytes, but all tubes were im- 
mediately stoppered and centrifuged promptly with rubber caps; 
whatever error is caused by this factor is also included in the cal- 
culated standard deviation. 

Since there is abundant evidence in literature to justify the 
conclusion that heparin may be used as an anticoagulant without 
affecting the size and shape of the erythrocytes, heparin was used 
as a standard in the proportion of 2 mgm. per 5 cc. of blood. 
One must exert the greatest care when using dry heparin in order 
to bring it into solution in the plasma and thus to avoid minute 
clots. 

The values obtained for ten individuals were compared with 
those obtained with dry sodium oxalate in the proportion of 2.2 
mgm. per 1 cc. of blood, since this conformed to amounts used by 
previous investigators. From table 3, it may be seen that there 
is a great deal of shrinkage, an average of 11.30 per cent, and that 
to translate such values to readings with heparin, it is necessary 
to multiply by a factor of 1.127. Furthermore, the readings of 
duplicates were not so close together as they were when liquid 
anticoagulants were used. 

In order to establish the hematocrit value for concentrations of 
sodium oxalate of about 1.1 per cent, a series of hematocrit values 
based on the use of 0.9, 1.1, and 1.3 per cent sodium oxalate was 
compared with values based on the use of heparin. It can be 
seen from table 4 that 1.1 per cent sodium oxalate may be con- 
sidered entirely satisfactory and that results when it is used check 
very accurately with results obtained when heparin is used. 
Another set of ten determinations checked these values. Chang- 
ing the ratio from a half to four times the amount of solution of 
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1.1 per cent sodium oxalate, to the volume of whole blood, does not 
produce any significant change in the hematocrit value, which is 
also true in the case of 1.3 per cent sodium oxalate solution. 

A few experiments were tried, using potassium oxalate in place 
of sodium oxalate, and while enough tests were not done to con- 
firm the results completely, it appeared that 1.0 per cent potas- 


TABLE 3 


COMPARISON OF HEMATOCRIT DETERMINATIONS WHEN WET HEPARIN AND DRy 
Sopium OXALATE ARE USED 


(Each value represents an average of two determinations) 


EXPERIMENT 2 MG.* HEPARIN 11.0 mG.* DRY SODIUM OXALATE 
per cent per cent 
1 47.35 42.75 
2 50.56 45 .33 
3 47.47 42.45 
4 43 .99 38.77 
5 42 .37 36.81 
6 45 .28 40.49 
7 43.88 40.49 
8 43 .66 37.48 
9 42.45 36.50 
10 48.85 43.10 


* Per 5 cc. blood. 

There is an average difference of 5.16 per cent in hematocrit values when dry 
oxalate is used. This value is determined significantly within + 0.19 per cent 
(0.6/+/10). The shrinkage amounts to 11.30 per cent of the volume obtained by 
the use of heparin. One may, therefore, translate a reading made with dry 
oxalate to its heparin equivalent by multiplying by 1.127 (12.7 per cent). 


sium oxalate gave results exactly equivalent to 1.1 per cent 
sodium oxalate. A few experiments were tried, using the antico- 
agulant (ammonium oxalate 40 per cent and potassium oxalate 60 
per cent) recommended by Heller and Paul. There was statisti- 
cally significant shrinkage as compared to that when 1.1 per cent 
sodium oxalate was used. 

Plotting the effect of various concentrations of sodium oxalate 
indicates that a large amount of swelling takes place as the con- 


= 
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centrations are decreased to less than 1.1 per cent, while increas- 
ing the concentration to more than 1.1 per cent produces the 
greatest shrinkage between 1.1 and 1.3 per cent; the effect of in- 
creasing the concentration between 1.3 and 1.6 per cent is not so 
great. This is shown in figure 1. 


TABLE 4 
CoMPARISON OF HEMATOCRIT VALUES, Usina Various STRENGTHS OF SODIUM 
OXALATE 
(1 ec. of anticoagulant and 5 cc. blood; each value represents an average of two 
determinations) 
SODIUM OXALATE 
EXPERIMENT 2 MG.* HEPARIN 
0.9 per cent 1.1 per cent 1.3 per cent 
per cent per cent per cent per cent 
1 54.79 57.09 54.49 54.03 
2 49.61 52.04 50.73 48 .47 
3 47.18 48.18 47.07 46 .69 
4 49 66 49.35 49.95 48 .60 
5 42.32 42.51 42.68 41.21 
6 50.32 51.35 50.81 49 54 
7 49.50 50.20 49.49 47.99 
8 43.73 44.72 43 .98 42.90 
9 46.17 47.52 46 .26 45.27 
10 48 .22 49.70 48 .25 47.20 
Average...... 48.15 51.27 48 .38 47.19 


* Per 5 cc. blood. 

Each determination is an average of two observations; therefore, the standard 
deviation of these determinations is 0.42 per cent (0.6/\/2). The standard 
deviation of the difference between any pair of different anticoagulants is 0.6 
per cent (./2 X 0.42) and such a difference must be at least 1.2 per cent (2 X 0.6 
per cent) to be considered significant. Since the final results are based on an aver- 
age of ten, the errors are divided by ./10 and a difference in these averages of 0.38 
per cent is significant. There is no significant difference between results obtained 
with heparin and with 1.1 per cent oxalate, but the difference between results 
obtained with heparin and with 0.9 per cent oxalate, as well as with 1.3 per cent 
oxalate, is significant. 


All of these experiments just recorded were performed in such a 
manner that the tubes were centrifuged promptly after taking the 
blood and in no case did the tubes stand for longer than two hours 
before the test was completed. When blood was mixed with 
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Heparin 
8 
40; ‘ 
S ‘ 
0.9 1.1 1314 15 16 17 Dry 
Sodium oxalate, percent (64mg. per’cc) 


Fic. 1. Tot Errect or Various CONCENTRATIONS OF SODIUM OXALATE ON 


THE IMMEDIATE HEMATOCRIT VALUE 


Averages of ten experiments 


TABLE 5 
EFFECT OF TIME ON HEMATOCRIT VALUES 


SODIUM OXALATE 
HEPARIN 1.1 per cent 1.6 per cent 
No After After After No After After After 
standing | 2 hours 4 hours 6 hours | standing | 2 hours 4hours | 6 hours 
per cent per cent per cent per cent per cent per cent per cent per cent per cent 
47.45 47.74 48.41 | 48.74 | 48.98 | 46.06 | 46.46 | 46.54 | 47.03 


The standard deviation of the difference between the value with heparin and 
that of any other value is 0.265 per cent, and such a difference must be at least 


0.53 per cent to be considered significant. 


There is no significant difference be- 


tween values obtained with heparin and those obtained with 1.1 per cent sodium 
oxalate up to two hours of standing, or between those obtained with heparin and 


those obtained with 1.6 per cent sodium oxalate after standing six hours. 


The 


factors by which intermediate hematocrit values may be corrected to equal 
values obtained with heparin are as follows: for 1.1 per cent sodium oxalate, two 
hours, 0.980; four hours, 0.973; and six hours, 0.969; for 1.6 per cent sodium oxalate, 


under two hours, 1.030; two hours, 1.021; and four hours, 1.019. 
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oxalate solution and allowed to stand, a very different effect was 
produced. When 1.1 per cent sodium oxalate was used as an 
anticoagulant, no significant change in the hematocrit value was 
observed until after the mixture of blood and oxalate had stood 
about two hours. Thereafter, there was a small though signifi- 
cant rise in the hematocrit value. It was also observed that 
when 1.6 per cent sodium oxalate was studied from this stand- 
point there was an immediate shrinkage in the hematocrit value 
which was gradually restored on standing six hours until there was 
no significant difference between such values and those obtained 
with heparin. ‘Table 5 indicates these changes. 


COMMENT 


Hematocrit determinations, which were first described by 
Hedin, were made on unaltered blood with the Blix instrument. 
It was soon seen that it was necessary to have the patient or 
animal close to the centrifuge and that great speed and centrifugal 
force were necessary to pack the erythrocytes before clotting took 
place. Since the actual error of such a method has not been deter- 
mined and since the method was not so very practical, it has been 
abandoned by most investigators in favor of a method which 
prevents coagulation. While heparin is perhaps an ideal antico- 
agulant, it has the disadvantage of being expensive and not partic- 
ularly easy to handle. Since equally accurate results can be 
obtained with 1.1 per cent sodium oxalate under the conditions 
indicated, this will be found applicable in the routine clinical 
laboratory. It is of use in practically every test in which it is 
desired to prevent coagulation. Any one of the commonly em- 
ployed sedimentation tests may be executed, with suitable modi- 
fications, by using this as the anticoagulant, and since it will not 
produce significant changes in the volume of the cells for several 
hours, it may even be more suitable than other anticoagulants. 

While 1.1 per cent sodium oxalate is not exactly isotonic for 
human blood, about 100 different specimens have failed to show 
changes detectable with the microscope or spectroscope on 
standing two hours. 

If one performs the hematocrit determination as outlined in 
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these experiments, the standard deviation may be expected to be 
of the order of 0.60 per cent, and for any use so far proposed for 
the hematocrit, this may be considered entirely satisfactory. It 
is likely that, in view of the results herein reported, it will be 
necessary to recalculate some of the results previously published 
by others in regard to blood volume, size of cells, cell volume, and 
volume index. It is evident, not only from results that already 
have been published, but also from those obtained in this study, 
that considerably more shrinkage is caused by dry oxalate than 
commonly is supposed, and its use, even in counting the corpuscles 
and in the determination of hemoglobin, should be carefully re- 
studied. 

Comparing hematocrit values obtained with various oxalate 
solutions with those obtained with crude heparin or with defi- 
brinated blood, and with oxalated bloc’ previously heparinized 
or hirudinized probably has resulted in the different values ob- 
tained by other authors, and the few specimens studied without a 
knowledge of the error of their methods also have resulted in 
different interpretations. It is also evident that differences in 
results have been obtained because of the use of different intervals 
of time between the mixing of the anticoagulant with the blood 
and the beginning of the process of centrifuging. 

It is unknown just what physical effects take place when 
sodium oxalate comes in contact with blood. Tests kindly per- 
formed for us by Dr. E. J. Baldes indicate that when blood and 
1.6 per cent sodium oxalate are mixed the plasma has the same 
tonic value as 0.92 per cent sodium chloride or heparinized blood 
plasma, while 1.1 per cent sodium oxalate and blood give values 
slightly lower. Yet the hematocrit values obtained immediately 
after the mixing are more nearly like those obtained by the use of 
heparin when 1.1 per cent sodium oxalate is used than when 1.6 
per cent sodium oxalate is used. It would appear that when 
oxalate stronger than 1.1 per cent is used the effect is to withdraw 
water immediately from the cells and that this is then slowly 
taken up by the cells, requiring about six hours before the volume 
is completely replaced if 1.6 per cent oxalate is used. On the 
other hand, when a 1.1 per cent solution of oxalate is used, the 
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cell does not begin to take in water until a lag period of two or 
three hours occurs; then it slowly absorbs water for six or eight 
hours. Hence, the time factor is important as well as the factor 
of concentration of oxalate. 

Many factors enter into the hematocrit determination and our 
experiments dealt specifically only with the matter of the strength 
of the anticoagulant andtime. Millar" has pointed out the varia- 
tion caused by the centrifugal force exerted, which is in turn a 
function of time, speed, type of tube used, and length of radius of 
the head of the centrifuge. We were concerned with setting up a 
practical method which is simple. This may be easily repeated 
and gives a result accurate enough for practical purposes. We have 
established the degree of error one may reasonably expect and our 
experiments seem to clarify to some extent the situation in regard 
to the anticoagulant. Hematocrit tests on unaltered blood are 
certainly unreliable, on the whole, since partial coagulation occurs 
and the volume usually is, therefore, too great, according to 
Ponder and Saslow. 


CONCLUSIONS 


(1) The standard deviation of the hematocrit test as per- 
formed with the Sanford-Magath tube is 0.60 per cent. 

(2) Heparin produces no swelling, crenation, or laking. 

(3) Dry oxalate produces a great deal of shrinkage of erythro- 
cytes. When 22 mgm. of dry oxalate per 10 cc. of human blood 
is used, the average hematocrit value is 5.16 per cent less than 
that obtained with wet heparin, which indicates a shrinkage of 
11.30 per cent. It is necessary to multiply the value for dry 
oxalate by 1.127 to equal the true hematocrit. 

(4) Sodium oxalate in 1.1 per cent solution gives an hemato- 
crit value equal to that obtained with heparin and does not cause 
human erythrocytes to swell or become crenated nor does humar 
blood become laked, as observed microscopically and spectro- 
scopically, provided the centrifuging is done before two hours 
have elapsed. For practical purposes, this anticoagulant may 
be considered suitable for human blood. If the mixtures of 
oxalate and blood are allowed to stand the following factors must 
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be used by which to multiply the per cent of erythrocytes: after 
two hours, 0.980; after four hours, 0.973 ; and after six hours, 0.969. 
If 1.6 per cent sodium oxalate be used, one must use the following 
factors: less than two hours, 1.030; two hours, 1.021; and four 
hours, 1.019; at six hours, the value is not significantly different 
from values obtained with heparin. 
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EDITORIAL 


THE SELECTION OF ANTISEPTICS AND DISINFECTANTS 


The search for ideal antiseptics and disinfectants, that is those 
which will inhibit or destroy bacteria and still leave the tissue cells 
individually and collectively unharmed, is a medical problem 
dating almost from the discovery of pathogenic bacteria. It goes 
almost without saying that the ideal has not been discovered, but 
many different substances have been tested and found effective 
in varying degrees against certain groups of bacteria in particular 
systems or tissues of the body. In analyzing the situation there 
appear to be two principal reasons for not having more nearly ap- 
proached the ideal, first inadequate methods of testing, evaluating 
and comparing antiseptics and disinfectants, second because the 
scientific assay of these substances such as they are have been 
disregarded by the profession through misinformation and in- 
difference, disregarded by manufacturers through prejudice and 
competition and disregarded by the public through lack of knowl- 
edge and through exploitation on the part of distributors and 
manufacturers. 

Regarding methods of examination, Reddish pointed out that 
the phenol coefficient test was the natural outgrowth of the early 
use and constant properties of phenol. The standard phenol 
coefficient tests were based on the use of Eberthella typhi but as 
both Tilley and Reddish have pointed out an antiseptic that is 
effective against typhoid bacilli may be weak or ineffective 
against Staphylococcus aureus and other organisms. For ex- 
ample, certain chloro-phenol compounds show reported coefficients 
as low as 20+ against E’berthella typhi and 1200+ against Staphy- 
lococcus aureus. Such striking differences in effectiveness are 
more apt to be noted with simple substances than with compound 
substances or mixtures. Merthiolate as an instance has a phenol 
coefficient of 50 using Hberthella typhi and 70 using Staphylococcus 
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aureus. Not only are compounds and mixtures more uniform in 
their activity but the activity is also enhanced beyond predicted 
levels as noted in the author’s work with phenols, thymols, 
resorcinols and tricresols used in combination with certain organic 
acids as citric, tartaric, benzoic, salicylic and tannic acids and in- 
organic acids especially hydrochloric. Such combinations of rela- 
tively inactive and non-toxic substances give phenol coefficients 
five to fifteen times the combined coefficients of the two substances 
when used alone and bring their activity well within the range of 
the mercury compounds and mixtures without increasing their 
toxicity. 

To increase the specific information obtainable from phenol 
coefficients Reddish recommended the use of various pathogenic 
organisms to be used in addition to Eberthella typhi and outlined 
methods for their use. Hence one must know the method and 
organisms used in doing the phenol coefficients as well as the re- 
sults of the test just as one must know the type of serological test 
used for the diagnosis of syphilis as well as the result. 

These improvements introduced by Reddish along with tests 
for penetration, as the agar cup method of Allen, give adequate 
methods for evaluation and comparison of the activity of antiseptics 
both as regards the type of organism and conditions encountered 
in clinical practice. The other large factor to be evaluated and 
compared is general and local toxicity. General toxicity is readily 
determined by intraperitoneal and intravenous injection of the 
antiseptic. Local toxicity was studied by Lambert, Lambert and 
Meyer, German, Buschsbaum and Bloom and most recently by 
Salle and Lazarus, utilizing tissue cultures. The last named 
investigators evolved the following formula: 


re highest dilution showing no tissue growth 
, ~ highest dilution showing no bacterial growth 


These methods for determining local toxicity have not been 
standardized as yet but promise much in the evaluation and com- 
parison of antiseptics from the standpoint of tissue cell survival 
and wound healing. It is quite probable that various types of 
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tissue cells will have to be used in the ultimate development and 
standardization of these tests. 

After careful laboratory evaluation of antiseptics and disin- 
fectants through a study of phenol coefficients and toxicity indices 
it remains for the clinician to select the most effective material for 
the particular invading organism or group of organisms as deter- 
mined by culture. Data regarding the various antiseptics and 
their effect on particular organisms along with toxicity indices is 
available in the current medical literature, but this is apparently 
overshadowed by advertisements, manufacturers propaganda and 
high pressure salesmanship to such an extent that the most widely 
heralded material becomes the one used for all purposes from the 
treatment of minor wounds to skin sterilization, and from treat- 
ment of large burns and infected cavities to intravenous injection 
for septicemia regardless of the infecting organism or the local 
and general toxicity. 

With our rapidly increasing group of active antiseptics and our 
increasing efficiency in their evaluation the profession should be 
more critical in their selection and more discriminating in their 
application approaching the ultimate goal of specific therapy. 


F. W. HarTMAN. 


NEWS AND NOTICES 


ABSTRACT OF THE MINUTES OF THE 1935 MEETING OF THE 
AMERICAN SOCIETY OF CLINICAL PATHOLOGISTS IN 
ATLANTIC City, NEw JERSEY* 


The business meeting was called to order by President Lamb 
at 8:30 P.M. on June 9, 1935. Seventy-five members were pres- 
ent. The minutes of the previous meeting were approved as 
published in the official JouRNAL. 


REPORT OF THE SECRETARY-TREASURER 


The total membership of the Society as of June 1935 was 405, 365 members 
have paid their dues, thirty-one are in arrears for one year, nine for two years, 
and twenty-four were dropped from the roster for non-payment of dues. Five 
members resigned and one died. 

The financial report, presented in detail to the Executive Committee, reveals 
for the year of 1934 a total income of $5,142.75 and total expenses of $3,976.78, 
bringing the net-worth of the Society to $6,643.32. The treasurer is glad to 
report that the balance held in the bank at the time of the bank moratorium has 
so far been paid to the extent of eighty-five percent of the deposits. 


The report was accepted as read. 


EXECUTIVE COMMITTEE REPORT 


Your Committee examined the accounts and books and certified public 
accountant’s report of the Secretary-Treasurer and found them to be in perfect 
order. We commend him on the excellent and economical administration of his 
office. 

Because of the rapidly increasing volume of work necessarily handled by his 
office we recommend an increase in the salary allottment of his budget. 

The Registry of Technicians report is heartily approved with deep gratitude 
to the Committee for the large amount of work entailed in their efforts. 

The affairs of the JouRNAL are particularly gratifying to the Committee of 
which we are justly proud. We compliment Dr. Magath, the Editor, on his 


* Due to the length of many of the reports, it is found necessary to abridge 
many of them and publish only the salient points. 
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splendid efforts. We recommend the appropriation of $500.00 as in previous 
years, for expenses of his office. 

We recommend to the Society the endorsement of the report of the Commit- 
tee on Qualifications. 

In view of the intense interest shown by the Society in the matter of hematol- 
ogy we endorse the suggestion that a day be allotted to a Hematological Con- 
ference in next year’s preconvention meeting. 

We recommend that the report of the Public Relations Committee be sub- 
mitted to the Committee appointed for 1935-36 with the request that this 
Committee submit to the Executive Committee a plan of action based upon these 
recommendations and such other suggestions as the new Committee may add 
within 60 days from their appointment. 

We endorse the resolutions to be presented concerning the matter of the 
publication of a book on laboratory methods. 

In view of the fact that records of the A.S.C.P. reveal that Dr. J. A. Kolmer and 
the associated editors were given complete authority to arrange all details for 
the publication of a book on approved laboratory methods, and in view of the 
fact that the matter of distribution of royalties accruing from the sale of the 
book was to be left with the Editor, Associate Editors, and assisting committee, 
it is moved that the executive committee reaffirm these previous actions and 
leave the matter of distributions of the accrued royalties from the sale of the 
first Edition to the judgment of Dr. Kolmer as per the understanding arrived 
at in 1928. 


Moved by Dr. Simpson and seconded by Dr. Owen. Carried 
unanimously. 

A resolution was presented by the Executive Committee, that 
a new edition of the book entitled Approved Laboratory Tech- 
nique be authorized under the editorship of Doctor John A. Kol- 
mer with suggestions of new features to be introduced into the 
book. 

The resolution was approved as read. 


REPORT OF THE JOURNAL 


The JourNnaAL has had a most successful year and the Editor is pleased to 
report a profit, due to the sale of the monograph and sale of the JouRNAL, of 
$273.16. This is after paying for an increase of ten per cent in the number of 
pages in the JourNAL. The number of subscriptions and the advertising to the 
JOURNAL have materially increased and it is expected that the following year 
will show an even larger profit. It is the intention to increase the size of the 
JOURNAL with the profits received. The JourRNAL is abstracted in practically 
every abstracting journal and the numerous references to it indicate that it is 
being widely read. 
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REPORT OF THE COMMITTEE ON QUALIFICATION OF 
PATHOLOGISTS 


Before presenting the final report Dr. Sanford spoke extemporaneously in 
reference to the problem in general in connection with the formation of a quali- 
fying board for Pathologists, and he pointed out many reasons for the establish- 
ment of such a board. 

The Committee appointed to consider the possibilities of forming a Qualify- 
ing Board for Pathologists in conformity with the desires of the Advisory Board 
on Medical Specialities met at a meeting in Atlantic City, June 7th, 1935. 

They are agreed that such a Qualifying Board should be formed at this time, 
and resolved that a Committee of three or more be appointed to meet with a 
similar committee from the Section of Physiology and Pathology of the American 
Medical Association with power to act with the approval of the Executive Com- 
mittee in the immediate formation of a Specialty Board in Pathology. 


Report accepted. 


REPORT OF THE PUBLIC RELATIONS COMMITTEE 


The report was read and a motion made by Dr. Exton that it be received 
and filed as recommended by the Executive Committee and that this report be 
referred to the next Public Relations Committee for action. Dr. Lamb pointed 
out that the Executive Committee has spent considerable time in studying this 
report and recommended that it be submitted to the incoming Public Relations 
Committee for recommendations within sixty days from the date of the meeting. 


REPORT OF THE NECROLOGY COMMITTEE 


Dr. F. C. Payne presented the report of the Necrology Committee and pre- 
sented the following resolutions: 

Be it resolved, therefore, that we the members of the American Society of 
Clinical Pathologists do mourn and regret the untimely death of our fellow 
member, Dr. Warren Buxton Stone. 

Be it further resolved, that these resolutions be spread upon the minutes of 
this Society and that a copy be sent to his bereaved. 


Motion made and carried for acceptance. 


REPORT OF THE NECROPSY COMMITTEE 


Dr. Davidsohn presented the report of the Necropsy Committee. The 
committee during the last year has engaged in two projects. One is the compila- 
tion of a bibliography on the subject of necropsies for the years 1931-1934. This 
material is available to any member of the Society who may need it for the 
preparation of articles on the subject and may be obtained at the Secretary’s 
office. It is the plan of the committee to continue this work in the future. 
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The second project was the compilation of information on the number of 
instances in which the relatives obtained any material information of value 
directly or indirectly to them from a post mortem examination. The purpose 
of this data, obviously, is to help in obtaining permissions for autopsies. 


Report was accepted as read. 


REPORT OF THE BOARD OF REGISTRY 


The Board of Registry reports a remarkable growth in the number of appli- 
cants for registration due to the recommendations by the A. M. A. and the 
American College of Surgeons, that approved Clinical Laboratories should have 
registered technicians. 

The Board of Registry is fully appreciative of the excellent cooperation given 
them by Fellows who participated in examining the tremendously large number 
of applicants. 

During the fiscal year, 287 names were added to the roll as Laboratory Tech- 
nicians and 9 as Medical Technologists. The total registration of Laboratory 
Technicians is 2320 and Medical Technologists is 101. 

Due to the cooperating efforts of the A. M. A. and the Registry the weaker 
training schools for technicians are gradually being eliminated. 

The Registry submitted a financial report, compiled by a Certified Public 
Accountant, and the report was approved by the Executive Committee. 


The report was approved as read. 


REPORT OF THE RESEARCH COMMITTEE 


Dr. Kline commented on the activities of the Serologic Division and referred 
to the Serologic Conference as part of the accomplishments of the projects 
carried out. 

The following resolution was presented: 

Whereas, the Committee on Serologic Conference of the A. 8S. C. P., composed 
of Arthur H. Sanford, Walter M. Simpson, and A. 8. Giordano, has fulfilled its 
duties to the Society, and 

Whereas, the project for the evaluation of serodiagnosis of syphilis in the 
United States has been completed, and 

Whereas, the A. 8S. C. P. is fully cognizant of the great importance of the 
cooperation of the United States Public Health Service in conducting this 
study, 

Be It Resolved, that the A. S. C. P. does hereby extend this expression of its 
deep gratitude to Doctor Hugh 8. Cumming, Surgeon General, U. 8. Public 
Health Service, to Doctor John McMullen, Assistant Surgeon General and 
Chief of the Division of Venereal Diseases, United States Public Health Service, 
to Doctor R. A. Vonderlehr, Past Assistant Surgeon, United States Public 
Health Service, to Doctor George W. McCoy, Medical Director, United States 
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Public Health Service, to Doctor H. H. Hazen and Doctor Francis E. Senear, 
Special Consultants, United States Public Health Service, and to the participat- 
ing serologists (Doctors Brem, Eagle, Hinton, Johns, Kahn, Kline, Kolmer, 
Kurtz, Lufkin, Rytz, Rein, Ruediger, Williams and Weiss) for their diligent and 
unstinted efforts in bringing this project to a successful conclusion, and 

Be It Further Resolved, that copies of this Resolution be sent by the Secre- 
tary to Doctor Cumming, Doctor McMullen, Doctor Vonderlehr, Doctor 
McCoy, Doctor Hazen, Doctor Senear, and to each of the participating 
serologists. 


Unanimously approved. 


Dr. Brines reported on the Tumor Registry and pointed out that the com- 
mittee was discouraged by the lack of response from the general membership 
in submitting material to study. The committee hopes that in the future better 
cooperation will be given to the committee in carrying out the work. 


The report was accepted as read. 


Dr. R. R. Kracke, chairman of the Hematological Division, reported that to 
date 136 cases of unusual blood dyscrasias with complete records are on file in 
the Registry. Nearly all of these include autopsy material. 

It was emphasized that the Registry performs two functions. First, that of 
collecting a large amount of valuable material for study and second, acting as a 
consultant to those submitting cases. 

This year the committee is planning to collect a number of representative 
samples of the more common blood disorders so that they may be available to 
the membership for study. 


The report was accepted as read. 


Dr. Johns reported for the Committee on Fungi. The committee reported 
that during the two year period that this committee has existed it has been 
found impractical to establish a bureau for the identification of molds. The 
committee has surveyed medical literature for the last thirty years and has 
available a bibliography containing 7000 references. It is hoped that this 
bibliography may be added on to and in the near future be published. A 
summary of the preliminary studies on the possibility of identifying pathogenic 
fungi on material obtained from lesions together with confirmatory cultural 
requirements will be presented for publication by the Committee shortly. 


The report was accepted as read. 


REPORT OF THE LIFE MEMBERSHIP COMMITTEE 


Dr. Hunter reported that after consideration and investigation of a number 
of different plans, now in operation in other societies, that it is quite desirable 
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that the A. S. C. P. adopt a plan of Life Membership and Bequests, and the 
committee submitted the following recommendations: 

(1) That life membership be established in the American Society of Clinical 
Pathologists, and that the same be eligible to active members and associate 
members. 

That an active and associate member be accorded life membership up to 45 
years of age by the payment of $200 at the time of election to stated membership. 

From 45 years of age to 58 years of age, the member shall pay an amount 
equivalent to the total sum of dues he would ordinarily pay from his present age 
to the age of 65. 

From the age of 58, upward, the minimum life membership fee shall be $100. 
For example, up to and including age 45, $200; age 46—19 years—$190; age 50— 
15 years—$150; age 55—10 years—$100; and 59 and thereafter, $100 minimum. 

(2) It is further recommended that a Bequest Fund be established by the 
Society, and that a committee shall be appointed on the gaining of bequests, 
and that the following objects be outlined: 

To establish a fund for defraying the expenses of publication of the transac- 
tions of the Society. 

To provide for funds for indigent members of the Society who are in need of 
hospitalization or lack the necessities of life. 

To establish a fund for investment, the interest of which would be used for 
medical research of members as may be approved by the Executive Committee. 

For the promotion of the field of clinical pathology and for any other purpose 
that may be desired. 

(3) That cash bequests be placed in a separate fund, legacy fund, that the 
principal be wisely invested by the Secretary-Treasurer with the particular ob- 
ject of maintaining the funds intact and safe-guarding the principal; that the 
income only should be used in the discretion of the Executive Committee in 
carrying out the wishes expressed by the benefactors. Bequests for special 
purposes placed in this fund, should be designated and accounted for separately. 


Report accepted. 


REPORT OF THE BOARD OF CENSORS 


The report by Dr. Maynard submitted 39 new members who were accepted 
and the names were published in the July issue of the Journal. 


CHANGE IN THE CONSTITUTION 


The following change in the Constitution was passed : 
Article I1I—Section 2. 

. .. They shall be members in good standing of their county and state and/or 
provincial medical society and of the American Medical Association or the 
Canadian Medical Association... . 


| 
| 
| 
| 
| 
| 
| 
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REPORT OF THE NOMINATING COMMITTEE 


The report of the nominating committee on the election of officers was 
published in the July issue of the JouRNAL. 


A motion was made by Dr. Foord expressing the gratitude of 
the Society to Dr. Kilduffe and his associates for the splendid 
preparations made for the annual meeting. The motion was 


unanimously adopted. 


_ Meeting adjourned. 


LIST OF APPOINTED COMMITTEES FOR 1935-1936 


Committee on Commercial Exhibits 


Dr. A. W. Freshman, Chairman 


Dr. Fred Boerner 

Dr. A. V. St. George 

Dr. Herbert R. Brown 
Dr. A. 8. Giordano 

Dr. Robt. Koritschoner 


Committee on Code of Ethics 


Dr. C. I. Owen, Chairman 
Dr. C. M. Hyland 
Dr. A. 8. Giordano 


Committee on Certification of Pathol- 


ogists 
Dr. A. H. Sanford, Chairman 
Dr. J. H. Black 
Dr. A. H. Braden 
Dr. F. E. Sondern 


Committee on Life Membership 


Dr. O. B. Hunter 
Dr. R. C. Beck 


Necrology Committee 
Dr. G. B. Kramer, Chairman 
Dr. T. C. Terrell 
Dr. F. B. Johnson 


Committee on Necropsies 
Dr. I. Davidsohn, Chairman 
Dr. C. A. Hellwig 
Dr. O. Saphir 
Dr. Margaret Warwick 


Committee on Public Relations 
Dr. L. W. Larson, Chairman 
Dr. C. W. Maynard 
Dr. C. I. Owen 
Dr. A. G. Foord 


Program Committee 


Dr. A. 8. Giordano, Chairman 
Dr. F. J. Heck 
Dr. S. P. Reimann 


Publicity Committee 


Dr. T. B. Magath, Chairman 
Dr. A. S. Giordano 

Dr. Norbert Enzer 

Dr. M. P. Neal 


Committee on Round Table Program 


Dr. R. R. Kracke, Chairman 
Dr. Russell Haden 
Dr. Frank Heck 


Committee on Seminars 


Dr. Fred Lamb, Chairman 
Dr. Walter Simpson 

Dr. A. 8S. Giordano 

Dr. J. J. Moore 


General Research Committee 


Dr. R. R. Kracke, Chairman 
Dr. H. M. Banks 
Dr. Anna Mae Young 


| 
| 
| 
| 
| 
| 
| 
| 
| 


578 NEWS AND NOTICES 


Hormone Division Serology Division 
Dr. B. 8. Kline, Chairman 


Dr. C. G. Culbertson 
Dr. Harry L. Reinhart Dr. L. C. Todd 


Dr. E. R. Mugrage 


Dr. Anna Mae Young, Chairman 


Fungi Division 
Dr. F. W. Shaw, Chairman 
Dr. J. C. Norris 

Dr. O. A. Brines, Chairman 


Dr. 8. P. Reimann Dr. Roy R. Kracke, Chairman 
Dr. J. C. Bugher Dr. F. J. Heck 
Dr. Everett Bishop Dr. N. Rosenthal 


Tumor Registry 


The JouRNAL regrets to announce the death of Dr. C. C. 
Pflaum, formerly associated with Dr. Pinson Neal and recently 
pathologist for the St. Luke’s Hospital in Duluth, Minnesota, 
and Dr. Charles Norris, Chief Medical Examiner of New York 
City. 


The American Optical Company has recently purchased a 
substantial interest in the Spencer Lens Company. This will 
be of interest to the many users of microscopes and equipment 
manufactured by the Spencer Lens Company. 


Last March Governor Lehman signed a bill granting author- 
ity to the courts of New York State to order blood tests in 
connection with cases involving paternity and interchange of 
babies. <A similar bill was signed by Governor LaFollette of 
Wisconsin in August, 1935. 


THE AMERICAN SOCIETY OF CLINICAL PATHOLO- 


GISTS 


Dr. Foster M. Johns 
Dr. R. A. Kilduffe 
Dr. Roy R. Kracke 
Dr. Alfred S. Giordano 


EXE 


Dr. F. H. Lamb, Chairman 


Dr. L. W. Larson 
Dr. A. G. Foord 


ROSTER FOR 1935 
OFFICERS 


Secretary-Treasurer 


CUTIVE COMMITTEE 

Dr. K. Ikeda 

Dr. W. M. Simpson 
Dr. H. C. Sweany 


Past PRESIDENTS 


1922-3 Dr. 


1923-4 Dr. Wm. Carpenter 
1924-5 Dr. John A. Kolmer 
1925-6 Dr. Frederic E. Sondern 
1926-7 Dr. Wm. G. Exton. 
1927-8 Dr. A. H. Sanford. 
1928-9 Dr. F. W. Hartman 
1929-30 Dr. J. H. Black.... 
1930-1 Dr. K. M. Lynch.. 
1931-2 Dr. H. J. Corper... 
1932-3 Dr. Walter M. Simpson... 
1933-4 Dr. Alvin G. Foord 
1934-5 Dr. Frederick H. Lamb 


Philip Hillkowitz 


Denver, Colorado 
Rochester, Minnesota 
Bala-Cynwyd, Pa. 
New York, N. Y. 
New York, N. Y. 
Rochester, Minnesota 
Detroit, Michigan 
Dallas, Texas 
Charleston, 8. C. 
Denver, Colorado 
Dayton, Ohio 
Pasadena, California 
Davenport, lowa 


MEMBERS OF THE AMERICAN SOCIETY OF CLINICAL PATHOLOGISTS 
GEOGRAPHIC DISTRIBUTION 


* Associate Members. 


Counselors. 


**ACHARD, CHARLES.......... 
Batss, Lewis B 


DEADMAN, 
DE LEon, WALFRIDO 
**Dopps, E. C 
ERSKINE, E. B... 


FENNEL, Eric A 
McCants, J. M.. 
§ MILOsLAVICH, ; 
**NAEGELI, OTTO 


§ Corresponding Members. 
** Honorary Members. 


FOREIGN 


Academy of Medicine, Paris, France 

Gorgas Hospital, Ancon, Canal Zone 

238 Main St., E., Hamilton, Canada 

Box 536, San Juan, Porto Rico 

General Hospital, Hamilton, Ontario, Canada 
Kansas Avenue 609, Manila, Philippine Islands 
Middlesex Hospital, London, W. I. 

9 George St., Wolverhampton, England 
Marine Detachment, American Legation, Peiping, 
China, c/o Postmaster, Seattle, Washington. 

The Clinic, Honolulu, Hawaii 


.. Submarine Base, Coco Solo, Canal Zone 


University of Zagreb, Agram, Jugoslavia 
Zurich University, Zurich, Switzerland 
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Costa-Manpry, Oscar G..... 
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ALABAMA 
Medical Arts Bldg., Birmingham, Ala. 
Employees Hospital, Fairfield, Alabama 
TRUMPER, ABRAHAM...........226-228 Bell Building, Montgomery, Alabama 
Wiss, I. Merchants National Bank Bldg., Mobile, 
a. 

ARKANSAS 
KILBury, MERLIN JOE........ 926 Donaghey Bldg., Little Rock, Arkansas 
+ SRE 503 Medical Arts Bldg., Hot Springs, Ark. 

CALIFORNIA 
ADAMKIEWICZ, LADISLAUS 

U. Naval Hospital, San Diego, California 

1825 Verdugo Vista Road, Glendale, California 
Batt, Howarp A............. 4643 El Cerrito Drive, San Diego, California 
Olive View Sanitarium, Olive View, Calif. 
450 Sutter Street, San Francisco, Calif. 
rere 131 Lincoln Avenue, Pomona, California 
975 Bush St., San Francisco, Calif. 
Exuiort, Frances P...........1028—32nd St., San Diego, California 
Evans, NEWTON..........---. 1100 N. Mission Road, le Angeles, California 
Foorp, ALVIN G.............. Pasadena Hospital, Pasadena, California 
GLENN, RopertA............ Samuel Merritt Hospital, Oakland, Calif. 
Hammack, Roy W.............657 S. Westlake Ave., Los Angeles, Calif. 
eS ener 4614 Sunset Blvd., Los Angeles Calif. 
Kosky, ALFRED A............ 509 21st Place, Santa Monica, California 
Linppera, A. L............... 1407 S. Hope St., Los Angeles, Calif. 
523 W. 6th St., Los Angeles, Calif. 
Flood Bldg., San Francisco, Calif. 
Moore, GERTRUDE........... 2404 Broadway, Oakland, Calif. 
PicKaRD, RAWSON J........... 805 Watts Bldg., San Diego, Calif. 
PorTTEnGcER, J. Pottenger Sanatorium, Monrovia, Calif. 
Puare, B. .. 000% 312 N. Boyle Avenue, Los Angeles, California 
Puurorp, D. ScHuyLER....... 926 J St., Sacramento, Calif. 
Rvuepicer, E. Henry......... Mercy Hospital, San Diego, California 
SHACKFORD, Barriett C...... 701 Professional Building, Long Beach, Calif. 
tStowr, W. PARKER.......... St. Luke’s Hospital, San Francisco, Calif. 
SuMERLIN, Haroup S......... 2001 4th Ave., San Diego, California 
Tuompson, Harotp A........ 907 Medico-Dental Bldg., San Diego, Calif. 

COLORADO 
> 6119 Mt. View Blvd., Denver, Colo. 
2 Sree National Jewish Hospital, Denver, Colo. 
Dosos, Emeric I............. St. Joseph’s Hospital, Denver, Colorado 
Duntop, JOSEPHINE N........ Corwin Hospital, Pueblo, Colo. 
234 Metropolitan Bldg., Denver, Colorado 
HILiKowiTz, PHILIP.......... 234 Metropolitan Bldg., Denver, Colo. 
Konwa ter, B. E..............Laboratory, St. Mary Hospital, Pueblo, Colorado 
Pueblo Clinic, 702 N. Main St., Pueblo, Colo. 
es 4200 E. 9th Ave., Denver, Colo. 
ere 1626 Wood Ave., Colorado Springs, Colo. 
Staines, ETHELYN............ Burns Bldg., Colorado Springs, Colo. 


Tuorsness, E. T.............. Denver General Hospital, Denver, Colo. 
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CONNECTICUT 


BEAUCHEMIN, JOSEPH ADELARD 
Connecticut State Hospital, Middletown, Conn. 


errr Waterbury Hospital, Waterbury, Conn. 
TFIsHER, JESSIE W........... 28 Crescent St., Middletown, Conn. 
Hastinos, Louis P........... St. Francis Hospital, Hartford, Conn. 
eee New Britain General Hospital, New Britain, 
Conn. 
DISTRICT OF COLUMBIA 
Cassaas, Tomas... 1801 Eye St., N.W., Washington, D. C. 
tHunter, Oscar B........... 1835 Eye St., N. W., Washington, D. C. 
1801 Eye St., N. W., Washington, D. C. 
eer Medical Research Subdivision, U. S. Veterans 
Bureau, Washington, D. C. 
National Institute of Health, Washington, D. C. 
NEUMAN, LESTER............. 3900 Fulton St., N. W., Washington, D. C. 
Ricr, E. CLarEncg, JR....... 7516 Morningside Drive, N. W., Washington, D.C. 
**Sritt, Epwarp R........... Navy Department, Washington, D. C. 
FLORIDA 
DyRENFORTH,LUCIEN YouNG. .1022 Park Street, Jacksonville, Florida 
Mitus, Herpert R........... 706 Franklin St., Tampa, Fla. 
Roycsg, CuaytTon E............P. O. Box 2098, Jacksonville, Fla. 
Youmans, CorrEN P......... a Veterans’ Administration, St. Petersburg, 
a. 
TYoumans, Iva C............. 653 South West 2nd St., Miami, Fla. 
GEORGIA 
Medical Arts Bldg., Atlanta, Ga. 
BisHop, Everett L........... Steiner Cancer Clinic, Atlanta, Ga. 
Erickson, Mary J............ Archbold Memorial Hospital, Thomasville, Ga. 
OS rere No. 5 De Renne Apts., Savannah, Georgia 
Kuiuau, GeorGe F............ 139 Forest Ave., N. E., Atlanta, Ga. 
eee Emory University, Emory University, Georgia 
Nonmis, Jace C.............. Grady Hospital, Atlanta, Georgia 
ParRKER, Francis Power.....Emory University, Emory University, Georgia 
ILLINOIS 
Bam, Wateun St. John’s Hospital, Springfield, Ill. 
Clinical Laboratory, Illinois State Bank Bldg., 
Quincy, Ill, 
DavipsoHNn, ISRAEL........... Mount Sinai Hospital, Chicago, Illinois 
GARDNER, Sretua M.......... 30 N. Michigan Ave., Chicago, IIl. 
**HEKTOEN, LUDVIG........... 637 South Wood Street, Chicago, Illinois 
Hitz, Lewis R................500 Sunset Avenue, LaGrange, Illinois 
St. Anthony’s Hospital, Effingham, III. 
LEVINSON, SAMUELA......... eee Hospital, 1817 W. Polk St., Chicago, 
inois 
Marxowirs, B............... 525 Griesheim Bldg., Bloomington, III. 
MELNICK, Perry J........... — and Macon County Hospital, Decatur, 
55 E. Washington St., Chicago, 
PRIBRAM, Ernest A...........4458 Malden Street, Chicago, Illinois 
rrr Michael Reese Hosp., 29th St. and Ellis Ave., 
Chicago, 
Swan, Mary H............... 55 E. Washington St., Chicago, III. 
{Sweany, Henry C........... 4623 N. Keating Ave., Chicago, IIl. 
VOLLMER, Maup J............ 1630 Fifth Avenue, Room 821, Moline, Illinois 


Witson, W. HEnrY........... Medical Arts Bldg., Joliet, Ill. 
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INDIANA 
Banks, Horace McMurran...3631 Forest Manor Ave., Indianapolis, Ind. 
P. O. Box 611, Muncie, Ind. 
CULBERTSON, CasseG)....... 2426 Adams St., Indianapolis, Indiana 
GIORDANO, ALFRED S..... ... 531 N. Main St., South Bend, Ind. 
617 Life Bldg., Lafayette, Ind. 
Lanapon, Harry K.......... Hume Mansur Bldg., Indianapolis, Ind. 
122 N. Lafayette Blvd., South Bend, Ind. 
“4 Main St., Caylor-Nickel Clinic, Bluffton, 
nd. 
ae re 347 W. Berry St., Fort Wayne, Ind. 
po ae Indianapolis City Hosp., Indianapolis, Ind. 
IOWA 
JOHNSON, Council Bluffs linic, Council Bluffs, 
L...............622 Black’s Bldg., Waterloo, Iowa 
tLams, FREDERICK H.......... 220 Main Street, ‘Davenport, Iowa 
a Finley Hospital, Dubuque, Iowa 
St. Joseph’s Mercy Hospital, Sioux City, Iowa 
WEINGART, JULIUS S.......... 1208 Bankers Trust Bldg., Des Moines, Iowa 
Woonwann, Park Hospital, Mason City, lowa 
KANSAS 
HammMeE., Satu A............. 114 West Eighth St., Topeka, Kan. 
HeE.tuwia, C. ALEXANDER..... 1017 N. St. Francis Ave., Wichita, Kansas 
{LATTIMORE, JOHN L.......... 618 Mills Bldg., Topeka, Kan. 
KENTUCKY 
TRAGER, 719 Pearl St., Berea, Ky. 
GORDON, HAROLD. 1622 Everett Avenue, Louisville, Ky. 
WEETER, Harry M............ 612 Heyburn Bldg., Louisville, Kentucky 
LOUISIANA 
BBVON, 1225 Main Street, Baton Rouge, Louisiana 
BowDEN, MARGARET 
5665 West End Blvd., New Orleans, Louisiana 
P. O. Box 201, Shreveport, La. 
**Craic, CHARLES F........... Dept. of Tropical Medicine, Tulane University, 
New Orleans, La. 
D’Aunoy, RIGNBY............ 1609 Hibernia Bank Bldg., New Orleans, La. 
2 ener P. O. Box 201, Shreveport, La. 
tJouns, Foster M............ 803 Audubon Bldg., New Orleans, Louisiana 
MAHER, 228 St. Charles Street, New Orleans, Louisiana 
Maruews, WILLIAM R......... Shreveport Charity Hospital, Shreveport, La. 
PRACHER, St. Francis Sanitarium, Monroe, La. 
SEEMANN, WILLIAM H......... 1577 Henry Clay Avenue, New Orleans, Louisiana 
Canto 1212-1214 Union Bldg., New Orleans, Louisiana 
von HaaM, EmMERICcH.. ..Charity Hospital, New Orleans, Louisiana 
MAINE 
Eastern Maine Gen. Hospital, Bangor, Me. 
tWaRREN, MoRTIMER......... Maine General Hospital, 22 Arsenal St., Portland. 


Me. 
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MARYLAND 

CoutenserG, H. T........... 2 West Read Street, Baltimore, Md. 
Jounson, S. Luoyp........... 1303 Frederick Road, Catonsville, Md. 
tJupp, Cas. C. W........... 8 E. Eager St., Baltimore, Md. 
Ma.pets, Howarp J.......... 104 W. Madison St., Baltimore, Md. 
Maryland Gen. Hosp., Baltimore, Md. 

MASSACHUSETTS 
Burnett, Francis L......... 205 Beacon St., Boston, Mass. 
CRISCITIELLO, MopEsTINO.....8 Bank Row, Pittsfield, Mass. 
DALRYMPLE, SIDNEY C........ Newton Hospital, Newton, Mass. 
FREEMAN, WILLIAM............ P. O. Box 57, Worcester, Massachusetts 


RayMonp HAMILTON 
55 South Lenox, Worcester, Mass. 


We. A... 25 Bennett St., Boston, Mass. 

qoouapr, Guo. L............-. 44 Chestnut St., Springfield, Mass. 
MICHIGAN 

AmoiscH, ARTHUR L.......... 3771 W. Philadelphia Ave., Detroit, Michigan 

Bonn, Grorce L............. 420 Ashton Bldg., Grand Rapids, Mich. 

Receiving Hospital, Detroit, Mich. 

Brosius, WILLIAM LEwIs. ... .2349 Leslie Avenue, Detroit, Michigan 

Buauer, Joun C..............Univ. of Michigan, Dept. of Pathology, W. Med. 
Bldg., Ann Arbor, Michigan 

1551-1559 David Whitney Bldg., Detroit, Mich. 

GamBLE, W. G., JR........... Physicians Hosp. & Laboratory, Bay City, Mich. 

GERMAN, M.......... Blodgett Hospital, Grand Rapids, Mich. 

GouLp, SYLVESTER EMANUEL..Eloise Hospital, Eloise, Michigan 

580 Hampton Road, Grosse Pointe Shores, Grosse 
Pointe, Mich. 

HARTMAN, FRANK W.......... Henry Ford Hospital, Detroit, Mich. 

Howarp, Stacy C............ St. Joseph Mercy Hospital, Ann Arbor, Michigan 

Kasper, JosePH ARTHUR. ....Herman Kiefer Hospital, Detroit, Mich. 

Kine, Waiter E............. 704 Lincoln Road, Grosse Pointe, Michigan 

eer Battle Creek Sanitarium, Battle Creek, Mich. 

Lour, OLIVER W............. 302 S. Jefferson, Saginaw, Mich. 

re Harper Hospital, Detroit, Michigan 

Owen, CLARENCE I........... Grace Hospital, Detroit, Michigan 

OweEn, RoBertTG............. 1551-1559 David Whitney Bldg., Detroit, Mich. 

Ropurice, ©. .. Battle Creek San., Battle Creek, Mich. 

*“YaGLeE, EvizaBeTH M........ 1530 Seward St., Detroit, Michigan 
MINNESOTA 

GeorGceE LovIs....... St. Mary’s Hospital, Duluth, Minn. 

DrakE, CHARLES R........... 600 Phys. & Surg. Bldg., Minneapolis, Minn. 

HECK, FRANK Mayo Clinic, Rochester, Minnesota 

Ixepa, KaNno.................Charles T. Miller Hospital, St. Paul, Minn. 

MacCarty, WM. Carpenter. .Mayo Clinic, Rochester, Minn. 

MaaatuH, THoMas B.......... Mayo Clinic, Rochester, Minn. 

G. 1247 Medical Arts Bldg., Minneapolis, Minn. 

Rosenow, Epwarp C......... Mayo Foundation, Rochester, Minn. 

tSanrorp, A. H...............Mayo Clinic, Rochester, Minn. 

Sranen, Famp H.............. 101 7th Ave., So., St. Cloud, Minn. 

We.isrock, W. L. A.......... Mayo Clinic, Rochester, Minn. 


**Witson, Louis B........... Mayo Foundation, Rochester, Minn. 
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MISSISSIPPI 
tLiprincott, Leon S.......... Vicksburg Sanitarium, Vicksburg, Miss. 
eee Leyser Building, Greenville, Miss. 
MISSOURI 
3720 Washington Blvd., St. Louis, Mo. 
Katz, SAaMuUEL Davip......... 3720 Washington Blvd., St. Louis, Mo. 
CAG. 420 Metropolitan Bldg., St. Louis, Mo. 
KoRrITSCHONER, ROBERT...... 4949 Rockhill Road, Kansas City, Mo. 
LEDERER, ARTHUR............ U.S. Vet Hosp., Jefferson Barracks, Mo. 
NakrR, FrepERICK C........... Research Hospital, Kansas City, Mo. 
Nzgat, M. Pinson............. University of Missouri, Columbia, Mo. 
Scumry, Cuas. W............. 1426 Carroll St., St. Louis, Mo. 
Stong, Murray C............ 542 Medical Arts Bldg., Springfield, Mo. 
TRIMBLE, WiLLIAM K......... 929 Rialto Bldg., Kansas City, Mo. 
MONTANA 
{Prererson, Raymonp F....... Murray Clinic, Butte, Montana 
NEBRASKA 
MANNING, ErnEsT T.......... 1407 Medical Arts Bldg., Omaha, Nebr. 
McCurpy, THOMAS........... Creighton University, Omaha, Nebraska 
ree 530 Medical Arts Bldg., Omaha, Nebr. 
Medical Arts Bldg., Omaha, Nebr. 
Russum, BENJAMIN C......... 2524 N. 55th St., Omaha, Nebr. 
TOLLMAN, JAMES Perry... ...42nd & Dewey Ave., Omaha, Nebraska 
*WranpT, Miss HELEN........ University of Nebraska, College of Medicine, 
Omaha, Nebr. 
NEW JERSEY 
Merces Hospital, Trenton, New Jersey 
BRAUNSTEIN, WILLIAM P...... 831 Boulevard East, Weehawken, New Jersey 
Brown, Lewis W............. 160 Roseville Ave., Newark, New Jersey 
CasiLu1, ARTHUR Raymonp....618 Newark Ave. Elizabeth, N. J. 
CASEBIMAN, 301 N. 2nd St., Camden, N. J 
FENDRICK, EDWARD........... 91 Watson Ave., East Orange, New Jersey 
GOLDBERG, SAMUEL A.........46 Farley Avenue, Newark, New Jersey 
142 Clinton Ave., Newark, N. J. 
HavsBacH, ROBERT............ 513 Main Street, Toms River, New Jersey 
tKitpuFFE, Ropert A........ Atlantic City Hospital, Atlantic City, N. J. 
St. Joseph’s Hospital, Paterson, N. J. 
190 Clinton Ave., Newark, N. J. 
501 Grand Avenue, Asbury Park, New Jersey 
Rocers, WILLIAMN.......... 1255 Brunswick Ave., Trenton, N. J. 
*von Der LeitH, JoHN F..... 921 Bergan Ave., Jersey City, N. J. 
pe ere 88 Clinton Avenue, Newark, N. J. 
NEW MEXICO 
tVan Atta, JoHN R........... First Nat’l Bank Bldg., Albuquerque, N. M. 
NEW YORK 
BAKER, MARGARET A.......... 437 Ovington Ave., Brook- 
yn, N. Y. 
Bentz, CHARLES A............ 126 W. Humboldt Pkwy., Buffalo, N. Y. 
Berestrom, Victor W........21 Park Avenue, Binghamton, New York 
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BorrTtiamr, CaRL............. 3308 30th Street, Astoria, L. I. 

Brooks, Henry T............ 47 3rd Ave., New York, N. Y. 

Brown, R........... 215 S. Goodman Rochester, | 

Navy Medical Suppl Depot, ¥. 

Buxpaum, Epwarp J.......... 282 Amhurst Ave. 

Cocueu, Linpstey F.. ..205 East 69th St., New York, NN. 

Connery, JosepH E........... 75 East 55th St., "New York, 'N. Y. 

30 East 76th Street, New York, N. Y. 

CurpHer, Hospital, 480 Herkimer St., Brooklyn, 

Curtis, STEPHEN HORACE..... 80 Ist St., Troy, he York 

DaRuineTon, Cuas. G........ 209 East 23rd New York, N. Y. 

Eaaston, ANDREW A.......... 653 Park Ave., New York, N. i 2 

Exton, WILLIAM G............ 135 Central Park W., New York, N. Y. 

ee errs Fifth Avenue Hospital, 5th Avenue & 105th St., 
New York, N. Y. 

GaspaR, IstvAN ANTAL....... Rochester General Hospital, Rochester, N. Y. 

Giupert, RUTH..............- 116 N. Allen St., Albany, N. Y. 

HANAN, Ernest B............ — City Hospital, 462 Grider St., Buffalo, 

HeEnperson, R. C............. Avenue, Bronx, New York City, 

HituMan, OLIver S........... 140 E. 54th St., New York, N. Y. 

408 Richmond ‘Ave., Buffalo, N. Y. 

KELLY, FRANK L.. of Lab., U. "S$. Naval Hospital, Brooklyn, 

State Hospital, Middletown, N. Y. 

LarIMorE, Louise DoppripGE.750 Riverside Drive, New York, 

LINDSAY, Samumt T........... St. Mary’s Hospital, Rochester, N. Y. 

LopEer, Maraaret M......... United Hosp., Port Chester, New York, N. Y. 

Marten, M. Epwarp......... 152 Lenox ‘d., Brooklyn, N. Y. 

MaAston, MorRIs............. 43 Coolidge Ave., Glens Falls, N. Y. 

Kenprick.....Grasslands Hos ital, Valhalla, N. Y. 

Mo!rTRIER, Dean St., Brooklyn, N. Y. 

MavRICE.......... ..250 Ocean Parkway Brooklyn, N. Y. 

PECKHAM, 17 Adriance Ave. , Poughkeepsie, 

PRIESTMAN, GORDON.......... a State Hospital, Kings Park, L. IL., 

*RicuTer, Maurice N........ 630 W. 168th St., New York, N. Y. 

ROsEDALE, RAYMOND SAMUEL .276 Norwalk Ave., Buffalo, N. Y. 

ROSENTHAL, NATHAN......... 51 East 90th St., New Y ork, i! @ 

ScHLEIFSTEIN, JOSEPH I....... 784 Park Avenue, Albany, New York 

SHAFER, RupoupH J.... . .163 East Ist St., ‘Corning New York 

SurrMeR, Emivig C........... 596 St. Marks Ave., Brooklyn, N. Y. 

SILVERMAN, I. JEROME........ 1475 Grand Concourse, New York, 

SmirH, EsMonpDgE B............ 1159 Dean St., Brooklyn, N. Y. 

SonpDERN, Freperic E......... 20 W. 55th , New York, N. Y. 

tSt. Gzoneas, A. V............ 19 W. 55th St” New York, 

STILLMAN, Rapa G...........525 East 68th St., New York Hospital, Room 
F-512, New York, N. Y. 

THALHIMER, WILLIAM......... Hotel Wyndham, 42 W. 58th St., New York, N. Y. 

tTHomas, WatTER S.......... Clifton Springs San., Clifton Springs, 

THRO, 1300 York Ave., New York 

VAUGHAN, Stuart L.......... 100 High Street, Buffalo, Ta York 

WaLKER, Tuomas T...........138 Clinton Street, Watertown, New York 

Watt, ArTHUR......134 Homer Avenue, Cortland, N. Y. 

Warwick, MARGARET......... _.875 Lafayette Ave., Buffalo, New York 

Wescort, ADELINE May....... 70 Dubois St., Newburgh, Bs 

Wricut, Arruur W...... Union University, Dept. of Pathology, Albany, 
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NORTH CAROLINA 
Barret, Harvey P........... P. O. Box 973, Charlotte, North Carolina 


Buuuirt, James B............. Univ. of North Carolina, Chapel Hill, N. C. 
Byrnes, THomas HENDERSON . Watts Hospital, Durham, North Carolina 
{Topp, C............. 703 Professional Bldg., Charlotte, N.C. 
NORTH DAKOTA 
Bresuicn, J............. Northwest Clinic, Minot, North Dakota 
{Larson, Leonarp W......... Clinic Bldg., Bismarck, N. D. 
OHIO 
Fatier, ALBERT.............. 19 W. 7th St., Cincinnati, Ohio 
FIpLER, RoswEtu S........... 700 North Park Street, Columbus, Ohio 
GoEHRING, CARL............. — Exchange Bank Bldg., Steubenville, 
io 
GoLDBLATT, HARRY........... 2085 Adelbert Road, Cleveland, Ohio 
Haven, Russet L............ 2020 E. 93rd St., Cleveland, Ohio 
HatuHaway, Burr Marse..... 962 Winton Avenue, Akron, Ohio 
HERZBERG, MORTIMER......... Jewish Hospital, Cincinnati, Ohio 
KitzMILLER, Karu V..........3129 Jefferson Ave., Cincinnati, Ohio 
KLINE, BENJAMIN S...........Mt. Sinai Hospital, Cleveland, Ohio 
osp. Laboratory, Youngstown, 
io 
LEICHLITER, JOHN W.......... Tuberculosis Sanatorium, Cincinnati, Ohio 
EB. 260 Dover Road, Springfield, Ohio 
880 Fidelity Bldg., Dayton, Ohio 
Ropert B............2218 Market Street, Youngstown, Ohio 
A er 256 W. Cedar St., Akron, Ohio 
Ramsey, Tuomas L........... 225 Michigan St., Toledo, Ohio 
REINHART, Harry L.......... 1711 Essex Road, Columbus, Ohio 
SAYLOR, Epwarp L............ 190 North Portage Path, Akron, Ohio 
320 Michigan St., Toledo, Ohio 
SHAWEKER, MaAx.............. Reeves Bldg., Dover, Ohio 
SHILLING, eee: 345 E. State St., Columbus, Ohio 
+Smmpson, WALTER M......... Miami Valley Hospital, Dayton, Ohio 
Ohio State Univ., Columbus, Ohio 
STEINBERG, BERNHARD........ Toledo Hospital, Toledo, Ohio 
1800 East 105th Street, Cleveland, Ohio 
ZBINDEN, THEODORE.......... 412 Colton Bldg., Toledo, Ohio 
OKLAHOMA 
Battery, WILLIAM H........... Wesley Hospital, Oklahoma City, Okla. 
re 1200 N. Walker, Oklahoma City, Okla. 
Keer, WILBUR F............418 Northwest 34th St., Oklahoma City, Okla. 
Meyers, WILLIAM A.......... Stilwell, Oklahoma 
Mozzy, Wesasen J.........-.- 217 So. Rock Island, El Reno, Okla. 
8 ee 230 Osler Bldg., Oklahoma City, Okla. 
NavHEIM, HerBert Hospital, Tulsa, Okla. 
St. John’s Hospital, Tulsa, Okla. 
A... 763 Asp Ave., Norman, Okla. 
OREGON 
co Medical Arts Bldg., Portland, Ore. 
LAWRENCE, HARRIET J........ 819 Selling Bldg., Portland, Ore. 
C. 5725 S. Stark St., Portland, Ore. 


Oscoop, Epwin EUGENE...... Univ. of Ore. Med. School, Portland, Oregon 
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PENNSYLVANIA 
ANDERSON, Horace B......... U. S. Nat’l Bank Bldg., Johnstown, Pa. 
6045 Bunkerhill St., Pittsburgh, Pa. 
*BoERNER, FRED.............. 3403 Huey Ave., Bessel Hill, Pa. 
Brown, CuaupE P............ 1930 Chestnut St., Room 603, Philadelphia, Pa. 
BRvuECKEN, A. J...............St. Francis Hospital, Pittsburgh, Pa. 
A. S............. 1312 11th St., Altoona, Pa. 
Bucuer, Car. JOSEPH........ = Westbury, 15th and Spruce Sts., Philadelphia, 
a. 
Ave. and Washington Lane, Wyncote, Pa. 
Jefferson Hospital, Philadelphia, Pa. 
214 Chestnut St., Kingston, Pa. 
DeWan, Cuares H.......... 604 So. Wilbur Ave., Sayre, Pa. 
Presbyterian Hospital, Philadelphia, Pa. 
Exton, NorMAN W............ 2004 Steuben Rd., Hessian Camp, Reading, Pa. 
Forp, JOHN LEONARD......... 244 West King Street, Lancaster, Pa. 
Fow.er, KeNNETH............Presbyterian Hospital, Philadelphia, Pa. 
POm, William Pepper Laboratory Hospital of the Univ. 
of Pa., Philadelphia, Pa. 

Erwin Deater.ty.. ..Reading Hospital, Reading, Pa. 
408 Market St., Chester, Pa. 


HartMan, Geo. O............ 740 E. State St., Sharon, Pa. 
HELMBOLD, THEO. RayMonp...5215 Celia Pl., Pittsburgh, (24) Pa. 


Houuinesworts, I. Pem., P...33 So. High St., West Chester, Pa 

Hopp, Gore A.............. 516 Burnham Road, Philadelphia, Pa. 

JAMIESON, Howarp M......... Wilkes-Barre Gen’! Hospital, Wilkes-Barre, Pa. 

JANJIGIAN, Rospert R.........1043 Wyoming Ave., Forty Fort, Pa. 

(4k & eee 4001 California Ave., Pittsburgh, Pa. 

KasTLIN, GEORGE JACOB...... 401 Jenkins Bldg., Pittsburgh, Pa. 

KENNEDY, Patrick JAMES. . ..65 Fairview Avenue, Lansdowne, Pa. 

Koumer, JOHN A.............. #1 Montgomery Ave., Bala-Cynwyd, Pa. 

KONZELMANN, FRANK W....... 3638 N. 21st St., Philadelphia, Pa. 

Lyncu, FRANK B., JR......... Germantown Hospital & Disp., Germantown, 
Philadelphia, Pa. 

McCtoskeEy, BERNARD........ 338 Locust St., Johnstown, Pa. 

MERANZE, Davin R........... i Cresheim Road, Germantown, Philadelphia, 

a. 

MOTOR, HAY 1225 Highland Bldg., Pittsburgh, Pa. 

PAUL, 3112 N. Broad Street, Philadelphia, Pa. 

5040 Jenkins Arcade, Pittsburgh, Pa. 

TREIMANN, STANLEY P........ Lankenau Hospital, Philadelphia, Pa. 

ReInERS, CHARLES Rost......741 Washington St., Huntingdon, Pa. 

RICHARDSON, RUSSELL......... 320 So. 16th St., Philadelphia, Pa. 

Rora, Joemrn F.............. 149 Dana Street, Wilkes Barre, Pa. 

RuBENSTONE, A. I............ 1204 Spruce St., Philadelphia, Pa. 

SaNDBLAD, A. G...............1701 Union St., McKeesport, Pa. 

SappinoTon, S. W............. P. O. Box 81, Bryn Mawr, Pa. 

Sticke, GeorGce B............ 525 Welsh St., Chester, Pa. 

Simpson, JOHN C..............920 Swede St., Norristown, Pa. 

Sororr, Louis A.............. 611 Rising Sun Avenue, Philadelphia, Pa 

SpaetH, WituiaM L. C........ 5000 Jackson St., Frankford, Phi adel phia, Pa. 

Stewart, HENRY............. 230 Baltimore St., Gettysburg, Pa. 

Van Horn, Herman H........2339 North 4th Street, Harrisburg, Pa. 

WENNER, JOHN J..............941 Hamilton Street, Allentown, Pa. 


WENNER, THOMAS J........... 150 S. Washington St., Wilkes Barre, Pa. 
6611 N. 10th St., Philadelphia, Pa. 
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Wi.uetts, Ernest W......... Professional Bldg., Pittsburgh, Pa. 
i 520 S. Aiken Ave., Pittsburgh, Pa. 
YARDUMIAN, Krikor YEGHIA..821 N. Beatty Street, Pittsburgh, Pa. 
ZILLESSEN, FREDERICK O...... Easton Hospital, Easton, Pa. 
SOUTH CAROLINA 
ee a Med. Col. of So. Carolina, Charleston, 8S. C. 
Lyncu, KENNETH M........... Medical College of S. C., Charleston, 8. C. 
Hauurm 618 Glendale Ave., Spartanburg, 8S. C 
TENNESSEE 
899 Madison Ave., Memphis, Tenn. 
Moss, THoMAS CHESTER, ..... Methodist Hospital, Memphis, Tenn. 
L. 1122 Exchange Bldg., Memphis, Tenn. 
Spitz, HerMan...............325 Lambuth Bldg., Nashville, Tenn. 
TEXAS 
Bey, Marvin D.............. 1109 Medical Arts Bldg., Dallas, Tex. 
1405 Medical Arts Bldg., Dallas, Texas 
err rere, 410 E. 5th St., Austin, Texas 
TBRADEN, ALBERT H.......... St. Joseph’s Infirmary, Houston, Texas 
Braun, Harry E............. Jefferson Davis Hospital, Houston, Texas 
CALDWELL, GEORGE T......... Baylor Medical College, Dallas, Texas 
Gorornrs, Joun L............. 3121 Bryan Street, Dallas, Texas 
ek err, 600 W. 10th St., Fort Worth, Texas 
JACKSON, J. WARREN..........405 Norwood Bidg., Austin, Texas 
KEILLER, VIOLET HANNAH. .. .4218 Austin, Houston, Texas 
Baylor University, Dallas, Texas 
Lewis, SEABORN J............. 502 Goodhue Bldg., Beaumont, Texas 
Moors, Joun M.............. Medical Arts Bldg., San Antonio, Texas 
Medical Arts Bldg., Fort Worth, Texas 
monmeont, J. Kings Daughters Hospital, Temple, Texas 
rrr 730 Medical Arts Bldg., San Antonio, Texas 
Strout, Sipnzy E.............. 1028 Fifth Avenue, Fort Worth, Texas 
r,s Medical Arts Bldg., Fort Worth, Texas 
913 First Nat’l Bank Bldg., El Paso, Texas 
VENABLE, Dovatas R.........2010 Garfield St., Wichita Falls, Tex. 
Watuace, Stuart A........... Baylor University Hospital, Dallas, Texas 
WILLIFORD, HerRMAN B........ 927 San Jacinto Bldg., Beaumont, Texas 
VERMONT 
EB. 457 So. Willard St., Burlington, Vt. 
VIRGINIA 
Breck, RecENA Cook..........Stuart Circle Hospital, Richmond, Va. 
Universty of Virginia, Charlottesville, Va. 
OS ree Virginia Medical College, Richmond, Va. 
309 Marion Street, Clarendon, Va. 
*MaRTIN, WALTER B.......... 339 Boush St., Norfolk, Va. 
Rocue, Mary E............... St. Vincent’s Hospital, Norfolk, Va. 
Saw, FREDERICK W........... 2417 Rosewood Avenue, Richmond, Va. 
VAUGHAN, WARREN T......... 808 Professional Bldg., Richmond, Va. 
WASHINGTON 
Batis, Atruep L............. Providence Hospital, Seattle, Washington 
Crrauv, VicTor...............1001 Cobb Bldg., Seattle, Wash. 


Epaar, JaMEs D..............East 1105, 19th St., Spokane, Washington 
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Magnusson, G. A............ 1420 Medical & Dental Bldg., Seattle, Wash. 
McCot., CHarues R.......... St. Joseph Hospital, Tacoma, Wash. 
264 Paulson Bldg., Spokane, Wash. 
Surrey, Ravpo W............. 2703 W. Yakima Ave., Yakima, Washington 
{Srizr, Rost. F. E........... 478 Medical and Dental Bldg., Spokane, Wash. 
Tacoma General Hospital, Tacoma, Washington 
Northern State Hospital, Sedro Woolley, Wash. 

WEST VIRGINIA 
315 S. Chestnut St., Clarksburg, W. Va. 
800 First Nat’l Bank, Huntington, W. Va. 
.. Charleston General Hospital, Charleston, W. Va. 
Lieut, FREDERICK W., Jr......422 Philippi Street, Clarksburg, W. Va. 
Wu. M............... Wheeling Clinic, Wheeling, W. Va. 
WISCONSIN 
425 E. Wisconsin Ave., Milwaukee, Wis. 
DICKELMANN, LoRIN ELMER. . .2212 Doty Street, Oshkosh, Wis. 
Enzer, NoRBERT.......... ..Mt. Sinai Hospital, Milwaukee, Wis. 
Frrnan-Nounez, Marcos......561 North 15th St., Milwaukee, Wisconsin 
_ RPE School of Medicine, Marquette University, Mil- 
waukee, Wis. 

Columbia Hospital, Milwaukee, Wisconsin 
Prssin, SAMUEL B............ 720 S. Brooks St., Madison, Wis. 
ScuLLARD, GARNER............ Sacred Heart Hospital, Eau Claire, Wis. 
SEELMAN, JOHN J............ 79 E. Wisconsin Ave., Milwaukee, Wis. 
pn eRe Service Memorial Institute Bldg., Madison, Wis. 
THARINGER, E. L............. 231 W. Wisconsin Ave., Milwaukee, Wis. 

ALPHABETIC LIST 
**ACHARD, CHAS........ Paris, France Bewu, Marvin D........ Dallas, Texas 
ApaMKIEwicz, L. L...San Diego, Cal. Bentz, CHARLES A...... Buffalo, N. Y 


AmotscH, A. L........ Detroit, Mich. 
ANDERSON, Horace B. 

Johnstown, Pa. 
ANDREWS, V.L........ Glendale, Calif. 
TAYERS, Atlanta, Ga. 
Baitey, Wm. H.Oklahoma City, Okla. 
Bain, WALTER G...... Springfield, Ill. 


TBaKER, ALSON............ Berea, Ky. 
BakER, MarGaret A. Brooklyn, N. Y. 
BaxerR, M.H......... Pittsburgh, Pa. 
Batt, Howarp A...San Diego, Calif. 
BALE, ALFRED L....... Seattle, Wash 


Bates, Lewis B...Ancon, Canal Zone 
BavER, J. A....... Hamilton, Canada 


BerpEz, L.....Duluth, Minn. 
BrerGstrom, Victor W. 
Binghamton, N. Y. 


BEVEN, JOHN L.....Baton Rouge, La. 
BisHop, Everett L...... Atlanta, Ga. 
BueyER, LEO F......... Elmira, N. Y 
*BoERNER, FRED..... Drexel Hill, Pa. 
BoETTIGER, CARL........ Astoria. L.I. 
BoaeEN, Emiu....... Olive View, Calif. 
Austin, Texas 


Boutin, ZERA E.. .San Francisco, Calif. 
Bonn, Geo. L...Grand Rapids, Mich. 
BovuauTon, T. Harris..Trenton, N. J. 
Maraaret P. H. 

New Orleans, La. 
TBRADEN, ALBERT H.. Houston, Texas 
BRAUN, Harry E....Houston, Texas 
BRAUNSTEIN, WILLIAM P. 

Weehawken, N. J. 
TBray, W.E...... Charlottesville, Va. 
J.. Minot, N. Dakota 


ANKS, H. McM....Indianapolis, Ind. 
BarRRET, Harvey P...Charlotte, N.C. 

Middletown, Conn. 
Breck, Reeena Coox...Richmond, Va. 
Brix, W. P.............Ardmore, Pa. 
BELL, Jerry S..... Waterbury, Conn. 
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OVA. Detroit, Mich. 
Bropsrs, A. C......... Richmond, Va. 
Brooks, Henry T...New York, N. Y. 
Brosius, L. .. Detroit, Mich. 
Brown, CuiaupE P... Philadelphia, Pa. 


Brown, Hersert R. Rochester, N. Y 
Brown, Lewis W.......Newark, N. J. 
BRUECKEN, A. J....... Pittsburgh, Pa. 
BruMBAvGH, A. S...... Altoona, Pa 


CrEFALU, VICTOR....... Seattle, Wash 
Cuerry, S. L....Clarksburg, W. Va 
Wyncote, Pa 
Cocuev, L. F...... New York, N. Y 
ConHEN, FRANK........... Quincy, Ill 


CorNnwWaALL, L.H..... New York, N. Y. 
CorpEr, Denver, Colo. 
Costa-Manpry, 0.G...... Porto Rico 


**Craia, CHARLES F’. New Orleans, La. 
CraAWForD, B.L..... Philadelphia, Pa. 
CRISCITIELLO, M.. ... Pittsfield, Mass. 
CULBERTSON, CLYDE G. 
Indianapolis, Ind. 
Cummins, W. T..San Francisco, Calif. 
CurpuEy, THEO. J..Brooklyn, N. Y. 
CortIs, SrePHEN Horace. Troy, N. Y. 
DALRYMPLE, Sip. C.... Newton, Mass. 
DarpinskI, V..........Clarendon, Va. 
DaruineTon, C. G..New York, N. Y. 
D’Avunoy, R........ New Orleans, La. 
Davipsonn, IsraEv. .Chicago, Illinois 
DEADMAN, W. J. 
Hamilton, Ontario, Can. 


DE LEON, W......... Philippine Islands 
Dr Wan, CuHarzs H...... Sayre, Pa. 
DicKELMANN, L. E.....Oshkosh, Wis. 
Dosos, Emericl!........ Denver, Colo. 
&. ©.......- London, W. I 
DRaKE, Minneapolis, Minn. 


JOSEPHINE N.. Pueblo, Colo. 
§Drxz, S. C....Wolverhampton, Eng. 
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Philadelphia, Pa 
Exuiort, F. P.........San Diego, Cal 
Shreveport, La 
Eton, Norman W...... Reading, Pa 


FENDRICK, EpwarpD. East Orange, N. J. 
FENNEL, Eric A... .Honolulu, Hawaii 
M...Milwaukee, Wis. 
FipLer, Roswetu S...Columbus, Ohio 
{FisHER, Jessiz W. Middletown, Conn. 
Foorp, Atvin G....Pasadena, Calif. 
Forp, Joun L.........Lancaster, Pa. 
tFosxett, H. H....Portland, Oregon 


Fow.er, Kennetu.. Philadelphia, Pa. 
Fox, HERBERT...... Philadelphia, Pa. 
FREEMAN, W.s........Worcester, Mass. 
FresHMAN, A. W..Denver, Colorado 
tFunx, Erwin D....... Reading, Pa. 


GaMBLE, W. G., Jr.... Bay City, Mich. 
Garser, C. Z.. New York City, N. Y. 
GARDNER, STELLA M....Chicago, IIl. 


GASPAR, eee Rochester, N. Y. 
GrrMaNn, Wo. M.Grand Rapids, Mich. 
GILBERT, RUTH......... Albany, N. Y. 
Grorpano, A. S....South Bend, Ind. 


GLENN, Rosert A....Oakland, Calif. 
GOEHRING, Caru...Steubenville, Ohio 


GorortH, JOHN L..... Dallas, Texas 
GoupsBeErG, 8. A.. Newark, New Jersey 
H........ Cleveland, Ohio 


GoopaLE, RaymMonp H. 
Worcester, Mass. 


Gorpon, HaRoLp...... Louisville, Ky. 
Eloise, Mich. 
tGraHAM,G.S...... Birmingham, Ala. 
mar, Newark, N. J. 
Milwaukee, Wis. 


Grounzit, O. M..Grosse Pointe, Mich. 
HADEN, Russe L. Cleveland, Ohio 
Hawsgacu, R. M.....Toms River, N. J. 
Hammack, Roy W..Los Angeles, Calif. 


HaMMEL, SETH A....... Topeka, Kans. 
HANAN, eee Buffalo, N. Y. 
HartMaNn, Frank W..Detroit, Mich. 
HarTMAN, Geo. O....... Sharon, Pa. 
Hastines, Louis P..Hartford, Conn. 


HatHaway, Burr M..... Akron, Ohio 
Heck, Frank J....Rochester, Minn. 
F. A........ Ottumwa, Iowa 


DyYRENFORTH, Y. 
Jacksonville, Fla. 
Epa@ar, JAMEs D....Spokane Wash. 
Ecaston, A. A......New York, N. Y. 
UCHER, CarL J.....Philadelphia, Pa. Erickson, Mary J..Thomasville, Ga. 
Buauer, C....Ann Arbor, Mich. Erskine, E. B..........Peiping, China 
Butuitt, James B...Chapel Hill, N.C. Evans, Newton...Los Angeles, Cal. 
Burnett, Francis L...Boston, Mass. Exton, G..New York, N. Y. 
Butter, C. §.......Brooklyn, N. Y. ALBert....Cincinnati, Ohio 
Butuer, Wituis P....Shreveport, La. Fern, M. J..........Brooklyn, N. Y. 
tBurties, E. H......Burlington, Vt. 
BuxsauM, Epwarp J..Jamaica, N. Y. 
Byrnes, Tuomas H...Durham, N. C. 
Casiaas, Tomas....Washington, D. C. 
CALDWELL, GrorGE T... Dallas, Texas 
Carson, P. C.......... Denver, Colo. 
Casg, Lucius W......Pomona, Calif. 
CasiLu1, ArTHUR R..Elizabeth, N. J. 
CassELMAN, A. J......Camden, N. J. 
| 
Connery, Jos. E....New York, N. Y. 
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Hersez, H. A..........Milwaukee, Wis. 
**HEKTOEN, L........Chicago, Illinois 
C. A........ Wichita, Kans. 


HELMBOLD, THEO. R..Pittsburgh, Pa. 
HeEnpverson, R. C 


M........ Cincinnati, Ohio 
Hiuu, Lewis R..... LaGrange, Illinois 
Puivip...Denver, Colo. 
HILuMaN, Ouiver S. New York, N. Y. 
Hinton, Wm. A........ Boston, Mass. 
F. C..Huntington, W. Va. 
I. PEMBERTON P. 
West Chester, Pa. 


Houtman, C. C........ Effingham, Ill. 
Hopp, Grorce A.. .Philadelphia, Pa. 
Howarp, Lez.........Savannah, Ga. 
Howarp, Sracy C..Ann Arbor, Mich. 
Huusey, 8. H...... Fort Worth, Texas 
Hunt, Henry F........ Danville, Pa. 


Hunter, Frank P....Lafayette, Ind. 
tHunter, Oscar B. Washington, D. C. 
tHytanp,C.M..... Los Angeles, Calif. 


Ixepa, KAno........ St. Paul, Minn. 
tives, GEORGE........ St. Louis, Mo. 
JacKSON, J. WARREN.. Austin, Texas 
Jacoss, WM. F........ Buffalo, N. Y. 


JAISOHN, Puiuip...Charleston, W. Va. 
JAMIESON, H. M..... Wilkes-Barre, Pa. 
JANJIGIAN, R. R...... Forty Fort, Pa. 
Jeter, H. G...Oklahoma City, Okla. 
tJouns, Foster M..New Orleans, La. 
Jounson, A. A..Council Bluffs, Iowa 
tJoHNSON, F.B...... Charleston, 8. C. 
Jounson, S. Luoyp..Catonsville, Md. 
tJupp, Cuas. C. W...Baltimore, Md. 
Kasper, JosepH A. ....Detroit, Mich. 
KastTuin, Greorce J. ..Pittsburgh, Pa. 
Katz, SaMuEt D....... St. Louis, Mo. 
KEILLER, VIOLET H...Houston, Texas 
KEILTY, Roper A. . Washington, D.C. 
KELLER, WILBUR F. 

Oklahoma City, Okla. 
Ke tty, Frank L.....Brooklyn, N. Y. 
Ketiy, Wm. E....Middletown, N. Y. 


Kemp, Harpy A........ Dallas, Texas 
KeEnnepy, P. J....... Lansdowne, Pa. 
KESTEL, Joun L...... .Waterloo, Iowa 
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Clinical Diagnosis by Laboratory Methods. By JAMES CAMPBELL 
Topp AND ARTHUR HAWLEY SanForD. 8th Ed. Philadel- 
phia: W. B. Saunders Co., pp. 792, 1935. $6.00. 

The many friends of this deservedly popular text will welcome 
this 8th edition and after reading it critically will not be disap- 
pointed in it. 

The purpose of the book, as indicated in the title and preface, 
is carried out faithfully, so faithfully in fact that clinical path- 
ologists who know too much may criticize parts of it on the 
grounds that they are too elementary but students, technicians 
and those physicians who only occasionally make laboratory 
tests will find these same parts invaluable. 

Much new material has been added but by resetting and using 
a new page form the size has not been greatly increased. Among 
the many additions ure the Addis count for urinary casts and 
cells, the urea clearance test for kidney function, a test for hemo- 
siderin and one for amylase in the urine, and enlarged discussion 
of hemoglobin and the anemias, Sabin’s technic for vital staining 
of blood, a description of the filament-non-filament leukocyte 
count, and a discussion of blood groups in relation to heredity and 
of the possibilities of the use of blood grouping in medico-legal 
cases where there is a question of paternity. The sections on 
serodiagnosis and bacteriology have likewise been revised and 
enlarged by the addition of the newer methods. The book is 
recommended without reservation to workers in the fields of 
clinical microscopy, chemistry, bacteriology, serology, and para- 


sitology. 
W. S. THomas. 


Laboratory Methods of the United States Army. EnpiTEp BY 
JAMES STEVENS Simmons. Philadelphia: Lea & Febiger, pp. 


xx + 1091, 1935. $6.50. 
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It is not surprising that officers of the medical department of 
the United States Army should be able to write a creditable 
manual dealing with laboratory methods. It is gratifying that 
they have not only done that, but have by their combined efforts 
produced what may well be considered the finest thing of its 
kind yet published. Each section is written by an authority in 
the field and the whole is so carefully edited as to make it uni- 
form in its high quality throughout. It is evident there is no 
second hand information which is so conspicuous in many other 
texts. Besides the usual chapters on technic, one finds some 
that are unique and deserve special mention: these are on water, 
sewage and industrial wastes, food and beverages, toxicologic 
methods, examination of shell fish, entomology, special veterinary 
methods, and statistical methods. The chapter on entomology 
is especially valuable and the best of its kind the reviewer has 
seen. 

Throughout, the text is clearly worded, specific, brief yet com- 
prehensive, and critical reading reveals no errors worth noting 
except that the importance of using calibrated hemocytometers 
is overstated; the figures of Endomoeba histolytica represent the 
nuclei as being too coarse in comparison with those of Endamoeba 
coli. It is significant and gratifying that the nomenclature of 
bacteria follows the Bergey manual. 

The purchasers of this manual, and there should be many, 
will possess a text of undisputed authority, one that is com- 
prehensive and contains a wealth of readily available, useful in- 
formation. No laboratory will be complete without it. 


Laboratory Diagnosis. By Epwin E. Oscoop. Philadelphia: 

P. Blakiston’s Son & Co., pp. xx + 585, 1935. $6.00. 

This edition, containing over 100 pages more than the first 
which appeared under the authorship of Osgood and Haskins, is 
a greatly improved book. Although adhering to the same gen- 
eral viewpoint, there are many changes in the text. The chief 
additions concern the technic and interpretation of the blood-urea 
clearance test, insulin coefficient, blood bromide determination, 
hormone tests, heterophil antigen tests, protein determinations, 
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and the forensic application of blood grouping. In addition, 
major changes have been made in the section on hematology 
where new work in the field has altered old conceptions. There 
have been added four new color plates and several new tables and 
drawings. All told, the book is more accurate, more useful, and 
altogether very satisfactory. 


Clinical Parasitology and Tropical Medicine. By DAMASO DE 
Rivas. Philadelphia: Lea & Febiger, pp. 367, 1935. $5.00. 
The aim of this book is to supply a text which will be more 

than an outline and less than an encyclopedia on modern progress 
in tropical and parasitic diseases. The major divisions deal 
with: (1) general considerations of etiology and pathology, en- 
vironmental conditions, laboratory diagnosis, and treatment, (2) 
diseases due to protozoa, (3) diseases caused by metazoa, (4) 
bacterial diseases, (5) diseases of undetermined etiology, and 
(6) climatic diseases and animal poisons. While there is much 
useful information in the book, many subjects are superficially 
treated and some statements are extremely misleading. The 
most obvious shortcomings are noted in the therapeutic measures 
advocated, the author recommending his irrigation method for 
many diseases and omitting many useful methods; for example, 
he does not mention hexylresorcinol in the treatment of nema- 
todes in spite of the excellent literature available. No reference 
is found to treparsol or carbarsome, no discussion of the use of 
arsenicals in the treatment of amebiasis, nor is calcium mentioned 
for treating trichiniasis. Many unsupported statements can be 
found, such as, for example, that Endamoeba coli probably are 
at least potentially pathogenic; that any amebas should be re- 
moved from the colon, and that snakes are identified by the 
shape of their heads, color of their bodies, and configuration of 
their tails. There are many unjustified omissions, as for example, 
discussion of mosquito species, eosinophilia in trichiniasis, and 
the skin test for the diagnosis of this and hydatid disease. All 
the recent extensive American and Russian work on Diphyllo- 
bothrium, and recent x-ray studies of sprue, are omitted. 


BOOK REVIEWS 597 


It would be tedious to list all the minor mistakes in the book, 
but there is little excuse for the numerous errors in spelling, both 
of the names of well-known investigators and of parasites; for 
example, Diphyllobothrium is misspelled three times on page 21 
and twice on page 22, and Kofoid is misspelled twice on page 
351. 

The book will require extensive revision before it will become 
a recognized authoritative source of information on the subject. 


General Bacteriology. By Epwin O. Jorpan. Philadelphia: 

W. B. Saunders Company, pp. 825, 1935. $6.00. 

This edition contains some rewritten paragraphs scattered 
throughout the text and in addition a new chapter on bacterial 
variation which will give the elementary student a clear insight 
into the present status of this controversial field. The chapters 
receiving the most revision are those dealing with immunity, 
streptococci, Salmonella, Brucella, Rickettsia, and the viruses. 
Essentially, however, the book is much the same as in its earlier 
editions. 

The author is still struggling with nomenclature and, unwilling 
to swallow the entire Bergey manual, finds himself choking on 
parts of it, errors in proof reading sometimes resulting in curious 
mixtures. The misleading paragraph on surgical technic should 
long ago have been deleted. 

The book has been recognized as a standard text for years. 


Food and Beverage Analyses. By Miuron A. Bringss. Phila- 
delphia: Lea & Febiger, pp. 248, 1935. $3.50. 

This volume fills an urgent need for authoritative data on the 
analysis of foods and beverages. After years of careful investi- 
gation, all the available data are assembled in this volume, which 
consists primarily of tables, including almost every known 
food both natural and canned. The vitamin content of foods is 
also indicated and a valuable bibliography concludes the text. 
The book is an essential one for hospitals, dietitians, and all 
those who must prescribe diets. 
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Free Medical Care (Socialized Medicine). By E. C. BUEHLER 
New York City: Noble and Noble, pp. iii + 360, 1935. $2.00. 
This book was primarily intended to be used by high school 

debaters debating under the auspices of the University Exten- 

sion Association. The book is a resumé of the arguments for 
and against free medical care and consists of eighteen reprinted 

articles, forty-two pages of bibliography, thirty pages of “di- 

gested”? matter and chapters dealing with various aspects of 

socialized medicine. Not only will the volume prove interesting 
and helpful to the high school students engaged in these debates 
but may be read with profit by physicians. 
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